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HERE #© none who s not ruently defircrus 
. - of knowl:dge ; whom the love | Om 

oth not wRhementl , and-fet on 
10! fire: Nom this enflamed defort| 8d |Scterice 
gives ſuch [atisfattion to, 4s Matheſis {he Princefi 
of all Sciences ). doth; Whoſe 'pwortune, yet whether 
it be more to be wonared at , or piticd, I cannot deter- 


wive : For tho ſbe Beſervedly thallenges Mbit pthuilest 
T8 


as peculiar to her FAS , t0 care ard . et. her Uotaries 
( upon the moſt t ar 4nd olds #1 
with more incredible and ſatif\ 


ory pleaſure, than other 


certainty, 4s leaves in mins mindf , a little As 
power to doubs ; yet, of Late years, to-guin but Ary few 
Dewvoto's to her Shrexe, . The moſt certain kill of the 
moſt expert Phyſician is founded , but upon-uncertain 
[/pecmiations, ard his ſecondconcegt ions of the Symptonss 
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MATHEMATICAL READER 


Arts or Scienres can or darepretend to, and "4 th ſuch | 


| Antherity; anvn Varacelfur': prevailt; both by turns 
commenced, condempen ;. 4nd he will ſuppoſe himſelf to 
be no mean Artift , if from. ſome hundreds % onclu- 
ſions, he can bitt fancy ſome him more likely to be 
truer than. their appoſites ;' awd \can but hope that be «| 
ble eaſily to manage others of | tBeim agatnſf oppoſers 3 


fof diſeaſe. ja/te by his firſt Sentiments: , Nom Galen's | 


and oft-times" hurts noue; 0 thhieh he meyrely, a ex- 
i mpted from all manner of Scruple, The Old Ariſtote- 
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MATHEMATICO 


PARANETICQS, 


E MO prorsts eſt, qui ſcire non unice ex- 

petat ; quem veri amor non vehementer 
_— - hui: vero tam inflammato 
- defiderio una propemodum Mearheſis (om- 


nium artium facile princeps,) fatisfacit ; Cujus ta- 


men infortunium an demirandum vel miſerandum 
magis ſit ,, plane tgnoro : : Quamvis enim quaſi pro- 
priam hanc-ſibi:palmam vendicet, ut Cultores ſuos 
mirum/i2 modum afficiat & demulceat, (idque in. 
credibili [a voluptate, que ex claro & evidente: 
veritatis intuitu exurgit , ut nullus omnind dubi-, 
,£andi locus ſuperefſle pofſit,) paucos tamen hujuſce! 
deliciis captos , .perpauciores nunc dierum unice 
devotos' conciltayerit. Certifſima optimr medict 
peritia ſpeculationibus incertis. nititur, primique 
tere morb4 {ypmtomatum $8 cauſarum conceptus 
ſecundis,, . & ſecundi tertiis ceduat, -Apud quem, 
aunc Geer, nunc Paracelſi valet Authoritas; &| 
-uterque vices excellit, vileſcit; cui hereat / 
emninv ſubdubitat. Preclare ſecum attum arbitra- 
bitur, fi ex _— Concluſionum Centuriis, alias: 


uu vero-lirailt _—_ alias ſperet tueri ſc 
ud difficulter adverſus oppugnantes poſſe; & 
ſxpe babeat nullas, quibus ſecluſo omni dubitati-' 


onis ferupuio acquieſcat, Explofis fere veteribus 
| Lo Ariſtote- 


pt ne CO oo Eo 
| licorum principiis, nova Certeſians (ne dicam rationi 


[entelam ſe ſupplices contulerunt, & nomina in Mili- 


|entem,, fabuloſa nobis exhibetjJAntiquitas : Si Ags- 
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magis congrua) ſubinde ſubeunt ; ipſorumque Car- 
teGanorum nonulla & Boylians recentioribus ( expe- 
rientia comprobatis) peſſundantur. Hujuſce autem|: 
Triumviratis quilibet, in rerum naturalium caulis 
(quibus non omnid poſſit ſubeſſe falſum) aſſignandis, 
non poſſe toto czlo ſzpiſſime|errare, nullus dubito ; 
quippe qui nullo Topico, (unde vel maxime proba- 
bilia eliciantur Argumenta, ) ſuffigere poſſint, 
quod erat demonſtrandum.' At khorum afleclis ſcholz 
ubique aded arctantur , ut vix inibi 'reſpirantibus 
acer {uppetit : Unica-verd Mathematica (ubi.non una 
aliqua expanditur veritas, 'fed planc innumerabiles; 
exque non vulgares & obviz, ſed nominis ſublimioris 
eximiz plerunque atque reconditz, maximeEque ad- 
mirabiles perſpicue demonttrantur) vacua, 'araneoſa 
& contempta jacet. Ab hac farmer tanquam i loco 
peſtiſero- (nunc dierum) refugitum ; ad-illas verd, 
tanquamadoraculum Delphicum (vel, ut ad Candi- 
da TeQta Columbe,) turmatim confugitum eft. 
Reges olim Principeſque hujus amenitate & ſim- 
plicitate adeo ſunt allecti,| ut (cxteris xegnorum 
ſuorum deliciis ſuas fibi res habere juffis,) in Cli- 


tiam folam Mathematicam (dederunt, tanto pretio| 
hanc ſcientiam redimentes. | Si Azacharfim Schytam , 
& H*r:clitum Epheſium commemorem, qui regna 
hereditaria Contemplationi hujus poftpoſuerunt ; | 
tiſdemque reli&is, ad Philpſophorum ſedere pedes, ! 
quam regs 1nfidere ſolits maluerunt : 'Si At/antem 
Manritanie Regem, quem (ob artem, quam inſigni- 
ter calluit, Aſtronomicam) humeris cxlos ſuffulci- 


| 


thockem Sicilie Regem, Prolomeum Philadelphum, Al- 


-, 


PREFACE 


lian Philoſophers Principles are exploded by the freſh 
ſtart of the new (I ſay not, more rational) Carte- 
lian ; and ſome of ; the Carteſian again baſfied by the 
newer and truer experimental Boylian : Aud each 
of them, as far to ſeek of the true unitrring Cauſes 
of natural things, as they are of the reaſon of the 
Magnetic wertue of . the Load-ſtone ; in aſmuch to 
any Topic ( from which they draw their mcft conclu- 
dins. Arguments ) they cannot ſubfix a quod erat 
demonſtrandum. And yet their Schools are ſo 
ſtuffed with Proſelytes, that they have ſcarce room 
to breath in: But the Mathematic .( School ) only, 
{in which , not ſome one Truth only is expanded, but 
even innumerable; and thoſe, not mean and obvioxs , 
but moſt high, admirable and myſterious are cleerly 
demonſtrated ) lies orbate and negletfed. From ths 
they fly, as from ſom? Peſt-houſe ; but to thoſe, 
they troop, as to a Delphic Oracle, or as Doves 
to white Dove-houſes. Kyngs anda Princes here- 
rofore, have been ſo enamored with her ſimplicity 
and pleaſantneſs, that ( forſaking all the delights 
- F ho Kinedoms ) have made their addreſſes to 

| & Shrines, paid Homage to her Altars;, thus re- 
deeming ſcience, at ſo great a price. Should | 
mention Anacharſis' the Scythian , and Heraclitus 
the Epheſian , who prefer'd the Contemplation of 
Philoſophy before their hereditary Kingdoms, and 
| choſe \ rather ( leaving thoſe ) to fit at the feet of 
i Philoſophers, than on their Kynely Thrones : Should 
' 1 recount Atlas Kzng of - Mauritania, whom ( for 
bs Aſtronomic skill, wherein he excelled }) Anti- 
. quity hath fabled to bear up the Heavens on his. 
ſhoulders ; or Agathocies Xing of Sicily, Ptolo-F 
, my of Philadelphia , Alphonſus, of Caſtile , 
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PREFATTIO. 


| phonſum Caſtelle, Fredericum Danie, Gulielmum Lant- 
| gravinm Haſſie., Sc. Imo| vero, f1 Imperatores , 
Ceſarem (c, Adrianum, T heodeſium, &c. qui (ſtudiis 
hiſce, Imperatoribus quidem dignis., incumbentes ) 
ſcriptis ſuis, quam bello geſtis (quamplurimis licet 
& inclytis) inſigniores evaſere ; non tantum oppro- 
brium, ſed & pudorem vg huic degeneri tacite in- 
jicerem.- Si quoſdamalios ordinis interioris reputem, 
hujuſce gratiſimis (pzne dixeram divinis) ſing: 
tionibus mirum in-modum extra ſe raptos : * Si-4r- 
chimedems, ſpreta.. Cuticulz cura, apud balneam 
\Cinere focario Figuras Geometricas exarantem , di- 
gito Lineas ducentem ; thermiſque etiam nudum 
exilientem (cum Auritfabri furtum deprehenderat) 
ſuumque Zen ingeminantem : Si Pythagoram, (in- 
veltigata-Trianguli Rectanguli proprietate) Heca- 
tomben Mufis immolantem : Vix illos zque debito 
honore proſequerer , ac nobiſmet ipſis acertime {c. 
Leiringendod ruborem non immerito incuterem. 
{Denique quamvis intrinſeca ejus forma & pulchri- 
tudo nonnullos etiam infimi ſubſelii homunciones., 
qui a limine ſolum falutarunt Arcana ſua neuti- 
|quam luſtrantes) eo adegerit, ut demirarentur ; | 
perpancos certe videre eſt], aut illam penitius intro- 
]{pexiſſe & calluiſle, nedum Cultores ſuos remune-: 
raſle. Qua de. cauſa gratiam, exiſtimationem & 
authoritatem apud Uulgus indies amitteret,. formoſa 
hzc Dea, harijolari nequeam. |Utrum eo quod cum 
{cientia liberalis (ſive ingenua) fuerit, 1deoque tena- 
ciſimis illis Lucronibus, |(in hominum- numero vix 
| cenſcendis) incongrua,qui(ad rem plus ſatis attent1) 
marſupia quam animos locupletare -malint ; aut 
| ided, quod ſpem emnem ad exyy perveniendi, (qui- 
| bus ſummis in votis eſt, aut Czfares, aut nulloseſſe) 
| | _ abjiciunt ; 


or, 
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Frederic of Denmark , William Lantgrave of 
Haſta, &c. Tee, but ſhould I mention Emperors , 
viz. Czfar, Adrian, Theodoſius, &c. who (de- 


deed of Emperors ) rendred themſelyes more Illuſtrious, 
by their Writings, than by their Warlike ( tho many 
and great ) =. »— pr ; 1 ſhould but ſilently ſhame 
and reproach this our degenerate Age. Nay, ſhould I 
but mention, how ſtrangely th: minas of ſome others 
of a lowey Sphere have been Captivated with its ( Thad 
almoſt (aid, divine) charming dzlights: How it forced 
* Archimedes, ſometimes to forget his repaſt, and 
the care of his body, and at the bath on the heath to 
exarate Geometrical Figures, and to draw Lines with 
his Finger ; nay, ( _ the deteiticn of the Gold-ſmiths 
theft) to leap naked out of his Bath, and to ingeminate 
his #jnza : How Pythagoras («pon the diſcovery.of the 
propriety of a Rettangle Triangle) to immolate an Heca- 
tomb to the Muſes, &c. I ſhould not more loudly ho- 
nour them, then tacitly check and upbraid our ſelves. 
Laſtly, tho her intriuſic worth and beauty hath compelled 
others of the loweſt Orbe,' (who ( Jeleting her only at 


| 


as her Clients rewarded. For what cauſe this beautiful 


eſteem with the Uulgar , now 4 aays, -I cannot divine ; 
Whether it be , ſhe being a liberal Science , and there- 
- | fore ( on that account ) unſuitable to the humours of 
thoſe cloſe-fiſted Miſers , (who are ſcarce to be reckoned 
among the number of men ) who love to have their 
purſes enriched rather than their minds: Or, whe- 
a 2 


——w_— 


_— 


|woting themſelves wholly to theſe Studies, worthy in-| 


the threſhold) never entred, or had the leaſt glimps of 
her Arcana's or inner Rooms) to admire her ;, yet cer-! 
tain it ts, very few are skilled in her myſteries ; by which | 
means it comes to paſf, that ſhe is as little regarded, 


q 


Goddeſs, ſhould thus ſuffer an Eclipſe in her glory and | 
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abjiciunt; Auteo quod ardua nimis &ſpinofa.artem 
bane prz ſe ferre ( quod facilius autumem) exiſti- 
' mant :* Aut quezcunque tandem illa fuerint wopuuc- 
AYVrciz , que recentes poſtquam vel primori lingua 
Cupedias haſcelibaverint, abtterrerint, (cum demum 
eorundem fedulitatem & folertiam; egregio Eviden- 
tix & Certitudinis przmio abunde compenſaſſer ) 
indicare, nedum dijudicare non eſt meum. Art vero 
| hoc ( Amice Le&or) obſeryanti expertoque mihi 
{xpiu{cule occurrit ; quod cum Tyrones nonnulli 
(non contemnendo tam operz quam olei diſpendio) 
problema etiam ad Carceres uſque, juxta Artis Ana- 


[lyticx Regulas inſequuti ſunt, videlicet ad Aquatio- 
nem ad gradum elatiorem aſcendentem, quam pra-| 


ſentiſcebant, ſc. ad tertiam , quartam, altioremve 
poteſtatem , (cujus refolutio quidem Arithmetica 
ſubdiffictlem, conſtructio vero Geometrica (quan- 
tum ſcivere) impoſſibilem eſſe, utpote toti orb1 Ma- 


derepente de Matheſi, & qua Problemati qua Arti 
valedixeruut. At hoc quidem ( Le&or ) utrum de- 
mirandum magis, an ab{urdum merito-dubxtandum ; 
nempe, quod 1lſud ipſum quod tibi animos adderet, 
animosadimeret, quod potins ut ulterius concitatiore 
impetu involando incitaret, te percellerit: Vere 
ardua (multo minus illa, de-quibus przjudicare pro 
more noſtro plus ſatis ſolemus) non tantum ingenii 
aCciem non retuderint, verum etiam virtutis animi- 
que tibi coti fuerint, conatuſque animaverint : Imov 


cilia (modd poſlſibilia) ſpem animumque adderenr, 
aciemque tuam exacuerint. Quo ſxpms humi abs 
| Hercule proſtratus Ante, eo vivacior exurgir, & for- 


| tior contendit *, Tam amifſam gloriam reparandi 


ſpes, 


1 


thematico peregrinum adhuc & ignotum) aQum eſt: 


| 


Cm 


verd eo ipſo nomine, quod admiranda ſunt & difh-| 
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ther their deſpondency of ever arriving to any conſiderable 
eminency of height, (it betng 4s good, to be nothing, as not 
4 None-ſuch, or, but a Spy, to an Art : ) or wheth:y it be 
the fancied difficulty and knottineſs of the Study it ſelf, 
(which I have moſt cauſeto ſuſpett.) Or what that ſuppoſed 
Mormo may be, that foreſtals and prejudiceth ſome newly 
entred, & ſcares others,who have taſted ſome of her ſweers 
| from farther Eſſayes ( which in fine , would have crowned 
their ſedulity and diligence, with evidence and certainty, 
(both which thrs Art carries, and no other doth, and which: 
is reward enough to compenſate their pains) I ſhz!l nat 
und:rtake to determine. Only this one thing (Ready) 11 
my little experience, hath occurred to my obſerw tion oft, 
that when y 1 yro's (with as great expence of piin5, as | 
| of time) have according to the Rules of the Analytic Art, 
purſued 4 Problem-to its end, VIZ. to an Equation aſcen- 
ding to-an higer degree,(V1zZ. to the 3, 4, or higher Power ) 
than they expetted, whoſe Reſolution Arithmetical they 
cnceived very difficult; but Geometrical Conſtructiog im- 
| poſſible, (asbeing yet unknown to the Mathematic world ; 
they have bid farewel, as to the Problem, ſo to the Art it 
ſelf too. But this (Reader ) is as much abſurd, as ſtrange : 
'viz. That what ſhould recommend this ſtndy to thy reaſon 
ſhould diſcourage thee ;, that what ſhould animate thy dj 
| [ipence, and quicken thee to a further Eſſay, ſhould decreſt 
| ard diſpirit thee, Real difficuities (mnch leſs conceived 
| prejudzces) ſhould be ſo far from blunting thy c:ige, that 
| they ſhould rather be the whetſtone of wvertue and ſharpen 
\ thy endeavonrs : Why may not the ſame things, which 
(for the excellency of them) are the objects of thy admi- 
ration, be (for their poſſibility) as well the object of thy 
hope, and.the Encouragement of thy indxftry ! Antzus 
recovered more ſtrength by each fall Hercules gave him. 
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ſpes, Grecos; quam compluſcularum vitoriarum | 


recordatio Trojans ad prelia accendit. - Non adeo. 
ardua hujus artis pericula', & inexpugnabilia, quin 
(uti bello) aut Solertia aut Caſu, aut utroque funt 
{uperabilia. - Przclara Alexanar: gelta Ceſar reCO- ! 
lens, propriamque exinde exprobrans ignaviam, | 
ad aula inclyta auſpicanda novos fumpſit animos , | 
proſpereque pugnatum eſt. Appelles ſumma incuria | 
penecillum ſuum in Tabellam iratus projiciens, canis | 
rabidi ſalivam (quam male depinxerat, fortuito ſed 
graphice correxit, '& telic!| hoc infortunio, detur 
verbo venia) quam arte clarior evalit. Ludit in 
omnibus ( etiam 1n ſtudiis humanis) fortuna Dea 
( verius dixerim divina providentia ; ) & qui.non 
Artis, Alex ſzpiſſime fit magiſter-: Et quemadmo- 
dum plurimum laboribus & vagiliis, ita Caſui alt 
quando nonnihil tribuendum ; qui tibi ſtudiis hiſce 
Invigilanti nova —_— 8& przter opinionem ſug- 
gerat. Sagaces ſedulique Lapidis Philoſophici in- 
dagatores quamvis aurem propolitum nequaquam 
attingerint, attamen non omnem plerumque ludunt' 
operam ; dur fortuito-1n aliud quod tam laboribus 
quam inpenfis non indignum incidunt. Haud liter 
mihi evenit in Regulz hujus univerſalis inventione 
| (de qua hoc Tractatuagimus) nempe de Conltru- 
endis Aquationibus omnibus quartum gradum non 
excedentibus, & de determinandis 1illarum' locis : 
quibus plurimi non vulgaris eruditionis Geometrici 
din inſudarunt, multumque. lucubrationibus ſuis 
oleum, exitu non ex 2quo felici, inſumpſerunt. 

 Noned quod (fateor) mihi cor limante Minerva, 
Acrius, & tenues finxerunt pettus Arhene; | 

_— quod (dexterior- ſolito ) mihi dexter Apollo 

Adfuit —- F277 | 


Dum | 
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loft honour enflamed the Grzcians, as well as their be- 
ing fleſht with frequent Viitories did the Trojans, to 
fieht. The difficulties of this Art are not ſo inſuperable, 
(but a5 in War) they may be overcome, either by induſtry 
or fortune, or both. Czlar upbraiaed hi own flackneſs 
with the memory of Alexander's conqueſts, even upon 
the bare ſizht of his Picture only, ana enſpirited him- 
ſelf to high bold and daring attempts, and proved [uc- 
ceſsful. Appelles in anger careleſly throwing his Pencil, 
accidentally (tho tnartificially) well ſhaped the ill drawa 
Uomit of his Painted Dog ;, and this proſperous miſchance 
made him more famous, than his Art could ave, Fortune 


Maſter of Art, may yet be ſoofaC hance. As (Reader) 
t how maiſt attribute mach to thy ſedulity and induſtry ; [0 
ſomewhat ſometimes to fortune too, which may (if induſtri- 
ous in” thy inqueſt ) favour thee perhaps with ſome wew 
invention b-yond thy expectation. 1 hoſe buſte enquirers 
and ſearchers after the Philoſophers Stone tho they loſe 
their aim, yet not uſually all their laborr ;, but fumble 
oft oz ſomething worthy their diligence and expence, It 
ehanced to me thus. in the invention of this univerſal 
Rule, of which we now treat ; namely, of the Conſtruction 
of all Equations not exceeding the fourth degree , and 
of determining their places; about which mavy I earacd 
Geometrictans have ſeated and [þ.\nt much Oyl at their 
Lucubratory-T ables, but perhaps not with equal ſuc- 
ceſs. Not, that IT had quicker brains, but better 
luck. For whiles buſyins my ſelf (who pretend not 
to Learning , nor to the Profeſſion of the Mathematic 
Art , but one, who at ſome ſ[ubcifive- hours, for dj- 
werſions ſake, its ſludy much delights ) in an Analytic 
inqueſt ( by way of Poriſma ) of mhat des Cartes had 


Written 


—_— _ 


(or Providence rather ) ſports it ſelf\(paraon th? word) in | 
all things, (even in humine ſtudies) and he that is mot | 


Chap. 15. 


, 


| 


yrecer inſtitutum incidi. Quod dubtid procul Cl. illo 


ratiſimam diſquiſitionem non potuifſe expedire & 


Dum cam Analyticam diſquifitionem illorum que | 
CL. Carteſizs de eodem Argumento * i oriſmatics me- 
ditarer, (qui me Mathematicum non profiteor, ſed: 
quem ( f< quando vacat) horis ſuccifivis delectant 
Mathematices ſtudia) fortuna (ars nequaquam)cona- 
tibus favens noſtris, in methodum quz Regulam 
cjus nimis ſtrictam , ampliorem, 1mo (quod & ipſe 
demiratus ſum) facillime eam univerlalem redderet, 


& fagacilſimo'viro perſpettum fuifſet, i fors fauſta 
[lam (prout me) eo duxerat, ut Circulum a quovis 
Punto in politione dato, per verticem cujuſvis dia- 
metriin Parabola duQtum (prout a vertice Axis fe- 
cit) deſcriplifſet; & proprietatemquandam Parabolz 
( huic inſtituto apprime aptam natam) inſuper ani- 
madvertitſet. At Bermardis non yidet omnaa. 

Ad hoc tamen tam CU. Carfefivzs, quam ali erudi. 
tifimi Mathemartici qua Antiqut qua Neoterici col- 
limarunt : Horum vero ſpeculationeseo tantum ver- 
gebant, ut Meſolabum & Angulorum Triſetionem, 
fifors dederit, tandem demum 1nveſtigarint. 


V/ieta (primus Analyfis ſpeciolz Inventor) hanc 
rem non perperam videtur ventilaſle; at poſt accu- 


efexctam dare cuilibet innoteſcat Tractatus ejus de 
Pſcudo-meſolabo & ſupplemento Geometriz conſu- 
lenti, | | | 0 
Cl. Onthedis (noſtras) poſtquam Aquationes non- 
nullas Cubicas prelibaverat * (qua etiam folertia 
( nt1 inquit) alias innumeras Apalytices- ſtudioſus 
poterit comminiſci) {perat fore, ut illarum ope Me- 
ſolabum haCtenus tenebris gbvolutum in lucem tan- 
dem proferatur, 4] 
| Quod 
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Written on that Subjett ; Fortune (not Art) was plea- 
|/ſed favourably to aſpect my weak Endeavours; and 
when not deſigning it , I happened to hit on ſuch an 
| improvement of his Rule, as (to my great admiration) 
would render it univerſal : which (no doubt) that quick 
Lyncean-eyed man might have ſeen, and would have 
| 21244e 4 pre-diſcovery of, had it been his hap (as it was 
' mine ) to have deſcribed a Circle, from any Poiut in 
Poſition given , paſſing through the Vertex of any Di- 
ameter in a Parabole', as he did from the Vertex of 
favs Axe; and withall had taken into conſideration a 
| certain propriety (than which none could have ſo well | 
' ſuited his deſign) belonging to the Diameter of any 
| { Parabole, But Bernardus non videt omni. 


And as this ( no doubt ) was famous Des Cartes's 
' chief aim; ſo hath the Enquiry _ this oe thing 
j j ara” , been the Subjett of the chiefeſt Study of the 

cho'ceſt and learnedeſi Mathematicians of the former 

and latter Ages; but taking different Meaſures,it proved 
Jane: equally ſucceſsful. For their Speculations bended 
| moſtly ts the invention (if poſſible) of the Meſolabe and 
| Triſeftion of Angles. | | 
| 


| Vieta ( the fiſt Inventor of Specious Analyſis) ſeems, 
| nor perfundtorily to have examined this matter ; and 
after his moſt exquifite ſearch, tacitly inſinuates ba own 
 #anorance, as may be aqua in his two Traits; the one de: 
' P[eulo-meſalabo; the other, de ſupplemento Geometrie. 


| hitherto involved in darkneſs, may at length be brownht 
to light. | 


ZE _ b | ; Des 


$ all hn F — 


Our Famons Mr. Oughtred * having prelibated ſome þ+ c1.mtuth. 
few Cubic Equations, hopes by their help, the Meſslabe [Ebap- 15: 
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| Quod etiam Cart:ſins iple (una cum Celeberrimis| 
ejus Commentatoribus, Frazciſco a Schooten, Hud.- 
acnio, Florimondo de Beauw, Johanne ae Wit, (in Ele- 
mentis Curvarum ) (qui omnes Cartelii veſtigiis 
preſſifime inſiſterunt;) & alu nonnulli (ut' Cl. Fer 
matins, M. dela Hire, Slufpns (qui ceteris palmam 
hac in re przripere videtur)| Contcarum Setionum 
ope & Circult aggrefli ſunt; Quorum quidem om- 
nium hac de re Lucubrationes neutiquam ſunt con- 
temnendz; & uti quidem multis nominibus, ita eo 
precipue, quod ad plana omiia & ſolida loca reperi- 
enda (quorum beneficio Aquationes ad elatiores 
gradus alcendentes poſſint conſtrut). viam preſtra- 
vere. = 

Notandum vero Clariſhmum illum {Carteſium 
nempe) non ulteriores (quantum video) progretlus| 
tecille , quam iitiuſmodi Aquationes conſtruendo , | 
quibus ſupponendim eſt (ut plurimum faltem) ſe- 
cundum terminum deeſſe. Quem quidem (ea de 
cauſa opinor) nimis acrius erftriaxitle videtur Bar- 
tholinzas , infimulando CL. illum varia in hac materia 
*Barth. | 1mperfeQta reliquiſle, *) que ( ut ipſe innuit) ad 
Sele'® | perfetionem deducere conatus eſt vir eximius Flo- 
Ep.page5-| rimmundus de Beaune, fed in medio curſu ſubſiſtens 
(morte preventus immatura) ultimam Authoris 
\manum non paſla ſunt : At effeQa dedit, & numeris| 
omnibus abſoluta nobis exhibuit idem Bartho/rzwm(uti 
inquit) in duobus. Tractatibus, de limitibus —_ 
tionum, 8& dioriſtica methodo : PRPare (n1 fallor)- 
aſſerens, neceſſitatem prints refolvendz, immd & 
reſolutz prius determinandz & definiendz cujuſvis 
 Aquationis 4 Dioriſtice primo inventz, quam ejuſ- 
dem conſtrutionem quilibet auſus ſit aggredi. 


Ob! 


_— 


— 
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Des Cartes himſelf, with thoſe famous Commen- 
tators on him Franciſcus 4 Schooten, Hudden , 
Florimond de Beaun, John de Wit (i hi Ele 


and Slufius ( who ſeems to outdoe them all) have 
attempted it , by the help of Conical Seitions and 4 
Circle; all whoſe pains therein, being of ſingular uſe, 
are not to be deſpiſed ; as in many other reſpetts , 
fo in this eſpecially; in that they find out all Plane 
and Solid places for the Conflruttion of all Equations 
of higher Degrees. | 


perceive ) than to ſuch Equations, where the ſecond 
term moſtly muſt be ſwppoſed to be wanting. Upon 
which account, I ſuppoſe Bartholinus * x _ fo 
cenſure Des Cartes, that he had left many things , 
about this matter imperfect ;, which ( as he inſinuates) 
Florimond de Beaun afterwards endeavoured to bring 
to perfettion, but being prevented an immature 
death, deſiſted in the midway : Which again after 
that Bartholinus himſelf ( as he ſays ) hath perfetted 
in his two Tradts, the one, of he Umits of Equa- 


miſtake not ) concluding a weceſſity of every Equation 
to be reſolved ; yea, and being reſolved of limiting 
and determining every of them, by a Dioriſtic firſt 
found , before ever any man may dare to attempt its 
Conſtruction. _ |; 


b 2. ., For 


ments of Curves ) ( all moſt preſſmgly inſiſting in hi | 
ſteps) and divers others ( as Fermat M. de ia Hire , | 


But Note, it reaches no further (for ought I can| 


|rtions; the other, in his Dioriſtics: Strangely (if I| 
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Gcometr., 
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Ob defe&um cujus,magnum (1nquit)animadverto| 
in Arte hiatum, cui replendo, non mediocre ſufficit 
ingemium, quem ipſe (acumine quo pollet non vul- 
 gart) accuratifſime poſtmodum implevit. Quz qut- 
' den an tam eximio uſui fuerint in Aquationum ra: 
'dicibus Arithmetice eliciendis non ediſſeram : At 
verd an-tanti momenti, an tam pror{ſus neceſſaria ad 
Aquationes Geometrice conſtruendas (ut arbitratur 
ille, & contendit) doCtorum arbitrio, poſtquam Tra- 
ctatum hunc percurrerint, relinquendum elle cenleo. 
In quo nultus dubito, quin reperiant, omnes Aqua- 
tiones quomodolibet atfectas quartum gradum non|. 
excedentes, Dioriſtice nequaquam obſtetricante , ad 
amuſſim Geometrice conſtruj poſſe ; immo quidem 
vel abſqueope Meſolabi, Setionis Angulorum, five 
aberit {ive aderit ſecundus (five quivis alius) termi- 
nus, nulluſque ſupererit ubilibet hiatus ; idque {ine 


{ previa qualibet ReduCtione, depreſſione, limitati- 


one, &c. omnino prout Frontifpicinm fuſins 1n- 


Adrian 


Rom. 
Probl. 
Reſp. 
Page 315» 


' dicat. 


Jam verd, ſi Yzera, ſub intuitu inventionis duorum 
Theorematum (quz ſunt fundamenta omnis doctrins 
Angulorum 'Se&ionum , ad rem vero noſtram ob- 
 Iique tantum ſpeQtantia) ea extatica lztitia afficere- 
| tur, ut exclamaverit, Tibi, 6 Diva Melutinis, oves 
 centum pro uni Pyrhagores immolavi; liceat mihi| 
| (pre inventi hujus gaudio) qui non ovibus, quidem, 
| ovationibus tamen cum . Vieta contendere. Abfit 
; autem, ut, ipſe mihi quicquam arrogem;. quippe , 

fi in hacre Fortuna magis mihi (eruditionem neuti- 

' quam obtendenti) quam aliis vere Lynceis & doCtio- 
bug arriſerit, & aſpiraverit ; imo, 11 quivis alius 
| in. 


hn —— —_ 
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he *) a great gap .in Art, which to fill up, a mean 
Art is not [affevent : which yet afterwards his mo 

acute wit (1 confeſs ) moſt accurately filled 'up : Which 
whether it may be of ſo great uſe in reference to the 
Arithmetical Reſolution of Equations, I ſhall nor here 
determine; but whether it be of ſo preat moment and 
ſo abſolutely neceſſary ( 45 be poſſitivly affirms) to 
the Geom: trical Conſtruttion of Equations, T ſha! leay? 


have .p:ruſed this Treatiſe : Wherein T doubt not, 
but they will fina the Geometrical Conſtruction. of all 
Equations , howſoever affefted , not excerding the 
| fourth d-gree , nithout the Miawifery of a Doviſtic 
to le- exactly performed ; nay, I may ada, without the 


or any othcr term be abſent or not , without leaving 
any hiatus any where , without any previous Reduttion, 
depreſſion , limitation , &C., altogether as the Frontis- 
piece at large declares. 


And now, ſh:ll Vieta, upon the review and proſpect of | 
| having found two Theorems ( which indeed aye the 
Fundamentals of th: whole Do:#rine of Angalar Sect. 
ons, but obliquely only reſp+#s our lafne# in hand ) 


Por defett of which Dioriſtic method , I find ſaith| 


to the judgment of the more Learned, when th x ſhall 


help of Meſolabe, Section of Angl:s, whether the ſecond | 


* Loco 
Citatu. 


be traſported into ſuch an extaſy of joy, as to cry 
out * 0 Diva, Meluſinis , tibi oves centum pro und: 
Pythagorei immolavi ? And ſhall the Author for the 

joy of this invention , vye with him in his joy ,. tho 

he cannot in Hecatombs ? But far be it from me, to. 
arrogate any thing to my ſelf , for if in this (or any 
other ) inſtance , fortune ſhould ſmile ow me (whe pre- 
tend. not to Learning ) more than on others of grea- 
zeſt eminency in Learning, nay, if even they too 


—_—— 


[hould 
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in inventum quodvis inclytum (nomen ſuum im-| 
mortalitati mandaturum) tortuito inciderit ; non eſt 
quod exinde vel gloriolam |{ibi arroget, aut magis 
inſo'eſcat, quam qui forte fortuna uno & unico globi 
miſfilis projeEtu totum limul Conorum Luſoriorum 
Enneada dejecerit ; aut quam qui Hercale colludens 
caſu haud prorſus abGmili i[lum proſtraret. 


S1 vero mih1 vel tantillum (cut ne hilum quidem) 
1olorix, hujus inventi cauſa, tribuendum ; plurimum 
equidem celeberrimo Carteſio primo impertiendum 
lubens agnoſco; cujus humeris (velut nanus quidam) 
inſidenti, longius diſffita illd/paulo acutius perſpexiſſe 
\conitgit; acujus face lucernula hac (qualis qualis fit) j 
lucem ſuam (velut a Sole Luna) mutuata eſt. 


Non nihil etiam (quod gratitudinis erg0,amicitiz- 
ue deviniſhimx ſpecimen retero) D. Thome Strode 
de Maperton inagro Somerſetenſi, viro vere generolo, | 
prz{tantiſſimoque Mathematico merito reddendum ; 
non tantum ed quod reperti hujus anſam prebuit ; 
ſed quod ejuſdem Ideas quaſdam ſubminiſtravit 
LeQiffimus iſte (qui penes eum eſt, & quem mecum 
humaniter communicavit) liber M. S. In quo pro- 
prietatem ad Diametrum Parabolz ſpeQantem ſupra | 
memoratam reperi ; qua fine male forlitan ſucceſ- 
{ſifſent omnia, garumque abfuiſlet, quin invento ex- 
cideram : Libellus ſane utiliſimus, magnique xzſti-i 
mandus, utpote, qui non ſolum propriis novis & ab- 
ditis, ſed przclaris omnibus ex intimis Authorum 
fere omnium SeQtiones Conicas traftantium viſce- 
ribus erutis, refertiſſimus ; cujus ſubtiliſime de Hy- 
[perbolicis ceteriſque ConiſeQtionibus Propoſitiones 
{1 pro merito prezdicarentur cun&torum Rhetorum| 
Hyperbolas ſuperarent. | 
| Ad 


} 


| 
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thematician Mr. Thomas Strode of Maperton #in the 


| /bonld chance to light on ſome famous invintion, which | 


might in a more eminent manner immortalize their 
names; yet have wp no more ſhadow of reaſon to be} 
proud of 1t , than he, rho accidentally at one tip 
ſhould ſtrike down the whole pack of Nine-pins ; or, 
than he, who in ſporting or dallying with Hercules 1 
ſhould by a like-chance foyl him. | [ 


But if any praiſe were ( which & none ) due to me, 
for the invention; a very great ſhare muſt redound 
to the honour , firſt of the famous Des Cartes , on, 
whoſe Gigantic ſhoulders ſtanding, I chanted to ſee 
further than he; but I confeſs, this Canale (ſuch as | 
i is) was lighted at his tajer. | 


| 

Another part (which I m-ntion as a ſpecimen (ſuch 
as"it is) of my gratitude and reſp:its) i deſervedly due 
to that moſt worthy Gentlemin and moſt Excell-nt Ma- 


County of Somerſet ; not only for the occaſion given of | 
this invention (beſt known to him onls) but for the light 
I recetved from his incomparable M. S.| touching Conical 
Sedtions ; wherein I found the propriety belouging to 
the Diameter of a Parabole above mentioned; without 
which the inv: ntion it ſclf might perhaps have proved | 
abortive. A Treatiſe of ſuch worth and nſe , that 
beſides his diſcovery of many new and bidd:n things: 
never extant, it ſerms to have engroſſed all that is 
excellent in every Author ( that I know ) that hath 
treated or is extant on that ſubjett ; and which needs | 
the Rhetoricians Hyperboles , to recommend to the 
World the excellency of his Geometrical ones, and other 
Conical Set ions. 


But 
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A4 rem vero: Diſquiſitionis hujus exitus non 
magis felix oy ag fuit, quam media (quibus hoc 
inveniendo uſus ſum) apprime congrua ; quz ad 
calcem hujus Traftatiis appoſui ; eoque itn 
conlilio, ut non tantum.te (Tyro) manuducerem , 
tibique animos adderem ; fed ut ii{dem (aut non ab- 
{limilibus) premens veltigus, proprits ſtudiis 8& labo- 
ribus altiora & non prius audita moliaris. 


Si enim applicetur methodus noſtra (qua duce 
hec invenimus) tam.ad Hyperbolas & Elliples, quam 

ad Parabolas ; imo ad paraboloeides, Hyperboloei- 

des, Elliptocides, five ad quaſvis alias elatioris gra- 

dus Curvas, qua fimilis, qua difſimilis Conſtitutionis 

(quas comminiſct poterint ſtudioli) efformandas ; 

haud dubie particulares ſaltem (imo & univerfales) 

Regulz, ad quamplurimas' (etiam ad omnes) Aqua- 

tiones,adquodvis ulterius par graduum conftruendas, 
emergent. Quod ſ{tudiolis relinquo; viriſque ingenio 
perſpicaci adnotaſle ſufficiat, operzque forſan erit 
pretium. | 


Cuipiam idcirco muſhitanti vel ſuggerenti hoc ip- 
ſum Inventi hujus gloriam imminuitle , quod caſu 
repertum,regero. Quoad finem,non abnuo ; attamen 
quoad media (quibus uſus ſum) dico ; excogitata 
ratione me ea compoluiſle, & ad finem propolitum 
atſequendum aded apta nata, ut aptiora nequaquam 
bodlac excogitari; tantique (hujuſce farinz rebus 
indagandis) moment1, ut \cuipiam zeTe Tz; eadem 
inſequenti, res nominis ſublimioris hiſce a nobis in- 
vents aded facillime aſlequi contingat, ut locus ob- 
treQtationi non relinquatur. 
| | | Porro, 
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But to: retarn : The event or end however was not | 
more lucky, than the meaxs uſed, ſuitable; which I 
have 'on ſet purpoſe diſcovered at the heel of this 
Freatiſe, as well (Tyro) for thy Encour agement in this 
Stady, as for the further improvement (if I miſtake not) 
this Iavention, by the induſtry of the more Learned, in- 
ping in the ſame (or the like) method ; by which means 
izher things may be diſcovered. 


Far sſſuredly, the application of this Method (which 
1 have uſed in this diſcovery ) to Hyperboles , Ellipſes, 
| <s well (as to Paraboles; nay, to Paraboloeias, Hyper- 
boloeids, Elliptoeias, or to any other Curves of an higher 
degree , either of a like or different Conſtitution (which 
the  Studious ' may find out ) will ( undoubtedly ) 
diſcover particular ( nay I may add, univerſal) Rules, 
for the Conftiruttion of divers (nay, all) Equations of 
the fifth and fixth ; or of any other pay of big er degrees, | 
which I ſhall leave to thoſe that are Studions ;. to whom to 
have animadverted this, may ſuffice, and perhaps worth 
the wbile. 


To any one therefore whiſpering or ſuggeſting, that it 
is 4 Fn Ave ke Ct this feeetfig that it 
was found by chance, I reply; As to the end or event : 
indeed, I deny it not ; but as to the Medinm's I uſed, I 
ſay, that they are ſo well ſuited for the attaining of ſuch | 
| 412 end propoſed, as none could be more ſuitable; and of 
[6 high a moment in the ſearch of thipgs of this nature , 
that if it be exattHy purſued, things jw, «xn higher nature 
may ſo eafily be attained,that it may retrieve the diſhonour, 
and procure more glory, thay the chance of the invention 
Can diminiſh. 


, 
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PREFATIO. 


| 
Porrd, non ignoro, qudd non deerunt Catones 
Cenſorii, qui -TraQatum 'hune nimis prolixitatisf 
inſimulayerint, immo vellicaverint, ſuggerintque 
forſan, quod aprias & peritids; fi ſtrifius & ſue- 
cin&tius egerim ; nempe, {i duas'vel tres folas Aqua- | 
tiones, totidem Demonſtrationibus muniveram;, & | 
Schemara vel Figuras ad quatuor vel ſex, totumque 
opuſculum ad 4 (plus minus) ;Schedas perftrinxe- 
ram; quod ſatis abunde totum clare & perſpicue red- 
didifſet, immo & LeQoribus ſagacioribus (emunQz|. 
licet naris,) .magis arriſiiſet.. Non equidem inficias | 
eo, palamque profiteor, me in privatum uſum to-+ 


[tum intra unius Schedulz cancellos coercuille. 


At hoc tibi velim ( LeQor)  innoteſcat; hzc ne- | 
quaquam Veteragorum, qui ex pede Herculem , vel| 
ex.ungue Leonem probe norunt, exarata; at Tyro- 
num & ſciolorum gratia, qui neque hunc vel illum, 
ex hoc, vel ex illo, nifi digito monſtrati, dignoſcere 
ſapiunt. Eo igitur oenifflentun inſtituto iſta compo- 
ſuimus, ut illis commodo, uſui & adjumento eſſent, 
qu: aut nolunt, aut (cum craſſz ſint Minerve ): 
nequeunt conciſam & Laconicam brevitatem 
| CAPETe. . 


' Horologium tam mire fabrefaQuim (quale quon- 

dam Reginz dono datum) ut preanguſto annuli 

fignatort! ambitu htitaret, utut Artificis ſolertiam 

& ingenium mirifice deprzdicet, ſux tamen magis ; 
_ , quam Regins uſui conſuluifle, nullus du- 
Ito, SP 


Anno | 
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4 
| ebe Artiffcer ; 'yet its uſefulneſs never as yet recom- 
{mended if zo the Worlds uſage. | 
+-: | 


lor eff} and the whole, to us many ſheets, which would. 


| for the eaſe, uſe and encouragement of ſuch , wha either 


| rhe figner of #4 Ring (which was once preſented unto 


| 


Moreover , 1 am not ignorant , thet fonte cenſoriow| 
Cato's may implead and impeach this Treatiſe of too 
much prolixity ; and nill perhaps ſuggeſt, 1 had done 
wore like an Artiſt , if I had been more ſutcintt and\ 
conciſe; viz. If I bad fortified two or three ( at the 
the moſt) Aiquations with 23s many Demcnſtrations ; 
and bed confined the Schemes or Fygures to 4 ( more| 


have rendred the whole ſufficiently intelligible , yes, 


True: I deny it not, and ingeniouſly confeſs, that for 
| voate wſe, I "have confined and contracted 
whole to one ſheet. 

But know -ol york withal ; this was —_— 
deſigned by me , for [ugp as are Veteranes , perpolite 
Avvifts , who hoow Nt.: by their paws wh ary 
Hercules by his foot ; but for young, flow Mathematic 
Scioli”'s who know neither « Lyon nor Hercules , wnleſs 
they ave told ſo. © 1 defignedly ſpun it into a long thred, | 


will not take the pains, or have not the hrains to appre- 
hend ſuch Laconic conciſeneſs and brevity. 


A Watch catrived within the narrow ſphere of 


4 Queen ) may commend the hill and ingenuity of 


C 


2 


and have better gratified the moſt curious Reader. 
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' Annon Homeri llias literis majuſculis, folioque 
edita len (ideoque intelletu) faciliora; Annon 
Johannis Tredeſcanti cochlearia argentea vulgaria 
juſtz magnitudinis utiliora ; quam cum hec nuci, 
illa Cerafi officulo impatta aut damnata.? ; 


Annon Eur leniter- ſpirantis mollis aura- genus 
humanum magis recreat: & refogillat:;. quam, que. 
Globo Ithaco, vel Philoſophico coneluſas:, . 


: Carteſio ipli, quamvis etiamnum. plurimos illum 

meritd demirantes detinet ; plures tamen LeQares, | 
paucioreſque Commentatores proculdubib habuiſle. 
contigerit ; fi non ex profeſſo * (ut fatetur) conci- 
fus ſuccinftuſque furſlet.. 


4 4 


; Szpiſſime animadverti, eachygraphica concie- 
num Adverſaria ſubitd repetendarum- utildma fu- 
iſſe.; attamen temporis progreflu, Authores ipſas 
non efle relegendo, nedum rntelligendo ; vilifdimiC 

ue (quibus ſolis tandem idonea comperta ſunt., 
}, iin.y-m referens) uſubus addiQa.. 


Alia inſuper gravis cauſa me inpulit pauld fuſtus; 
[dilatangi. Obſervanti enim mihi occurrit, opuſcula | 
quzvis plus-ſatis concifa  (clegattiſſima. licet- 8&- 
concinna ) eo ipſo noniine rarms-yanire ; quia {c.. 
pauciſſimorum captui (quod -maxime nunc dierum: 

vendum ) ſunt, attemperata. . Non. enim. de|' 
fibris Mathematicis, quod de Rows quondam afle-| 
renduin ;- ſc. Omnia Rome eſſe venalia.. | 


| 


| 


Hujus/ 
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"Are xot Homer's Iliads W ritten in Capital Letters 
and enlerged. unto 4 Folio, better legible (and therefore 
the more-intelligible)) and John Tredeſcant*s common 


are crammed-into. « Nut-ſhel ; and the other , into 4 


' Cherry-ftowe ? 


| Do-aot. Eurug's gencle ſoft bleſts reffeſb and cool 
anore ,. then when it 4 iſon'd within the Concave of the 
Jthacan { or P, ers) ball? © 


| Des Cartes himſelf, had he not been ſo deſigned! 
conciſe and. cart ( as himſelf ſays he was * ) *% Ci 


Reaaers, and fewer Commentators. 


[ And I have often obſerv/d , tho Brachygraphical 
Servo: mores heve proved wery uſeful for « ſudden 
Repetitiow ; yes. afjer. ſome years have been. as illegi- 
bh, and wninehegi ws very. Pen-men of them 
themmſelues, av wſeful for ſome other employ, (which I 
—_ to relate ig which themſelves have condeme- 
wed them. 


Beſides , another weighty reaſon induced me , to en-' 
large ow this Subjeft ; for I have obſerved, too much 
conciſeneſs in. any Treatiſes of this kind (tho embelliſht 
Tith.never ſo mach Elegancy, Art , and Concinnity ) 
even inthat reſpect, renders them the leſs venaible; viz. 
becauſe , mot. ſyited ( which had need now-a-days, be 
asforthand conſidered. of) to the capacity of the vulgar : 
What of old was attributed to Rome , may not now. 
be attributed to Mathematic Books, viz. Omnia Ro- 


Sibuer Houſe-ſboons . more uſeful , than when. the one 


* Geom. 
. [hath ftihh. many Admirers , yet might he have had an, "or 


ma. ſunt venalia. 


Foy 


0 


 — 


_ - [(ficum Typographis res habenda fit Mathematics! 


Hujus equidem -&vi moris non eſt, inopes , N 
#tatis proveCtioris (etiam(i pulchras) viduas, (qualis 
ſt Matheſis) (quz tamen ed pulchrior, qud natu 
grandior) abſque ſumm4 dote fibt af mak qua 
quidem (& non contemnenda) Tra trulum hune 
(perſpicuitate licet , quoad potui, adornatum, qud 


magis vaznalis redderctur) cumulari w—__ ws 


t,quamſponſorem adipiſci, {Quantum dabiti 


prima facie auribus injicitur, objictunturque pro- 
tints oculis quamplurimi exoleti , exef(;”8& tikbo RF 
hujus farinz Lbri, invenundati, & (utl inquiunt ) 
invendibiles: Si indotata Matheſis, faceſle, hinc te 
OCUIS Proripe. 


| Avr itrypis quzvis id genus mandentur,: cnvioul 
perſpicna, Luculenta, & intelkQu facillis, mercis 
[reſeQanz ad inſtar , in Bibliopolarum officinarum, 
{abacis obſcuris, vel angulis ſentis fitu reponuntur. 
Qui de cauſi , (commonefaQtusetiam ab illis, .qur- 
bus morem non gerere grande effet piaculum (o 
culum iſtud prodire bilingue neceflum erat.” Quibus 
rationibus adduCtus ( Tyro Philomathematice) tuo 
|etiam commodo omnind conſulens, tuoque modulo 
omnia attemperans, Deam hanc cultu prorſys wul- 
gari (fſyrmate licet pauld produQiore )' veſtitam 
ampleQere ; cujus revera non eft (Rhetorum inftar) 
bombycinis Tyri adornari : Non enint convenit 
eis , qui in perpetui veritate verſantur, ampullas 
projicere, & ſeſquipedalia verba. m 


% 
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Foy it &« mot- the x aud humonr of this ge 
to efpouſe poor , Aged { tho fair) widowed Ladies ("as | 
( Mathefis « ) /inbo get, is by ſo much. the fairer , by 
how. much the more ancient ) without a conſiderable 
 Dowry : Which even this Treatiſe (tho it hath, the 
 acceſſrow (as much as T could ) of —_— and plain- 
meſs to advantage its' ſile) hath had ( and all others, 
of” the like Complexion Y muſt have) ere au undertaker 
would, or can be had. To whom if you apply your ſelf, 

and the comcern be Mauthematic , you mt expel? your 
| Bars to be formed with « Qantum dabitis : And 
preſently produced to your view an infinite multitude 
of Exolete, half-moth-eaten Books , of this kind, 
anfold, and ( «s they will perſwade you ) never 


| will. 


IF no portion farewel ; or if one, azd it be Prin- 
ted, it muſt be clad in ſuch a plain Garb or Dreſs, 
44 may render it eaſie to be unaerftood , or elſe, like 
braided wares in Shops, they will be placed in ſome 
waſty Corners, and bye upon the Book-ſelers hands. 
For which reaſon 1 was enforced alſo, and adviſed too 
by forte ( whoſe defires are commands ) to make it- 
double-tongurd, Thus ( kind Reader) upon theſe in- 
ducements, conſulting they eaſe and profit , and ha- 

wing ſuited all things to thy capacity, embrace this | 
; Goddeſs , tho clad in a long robe, yet in a plain dreſs. 
Her natare inclines not to be arrayed (like Rhetoricians) 
in Tyrian Silks: For it « wery RR to thoſe, 
who are converſant in perpetual Truths , to projett for 
hombaſt Language. 


PREFATIO. 


Age ergd (LeQor) ad menfam Lucubratortam 
ſedeas ; in Tabula Centrali five Synopfi Zquatio- 
nem congruant, cujus Conftruftionem velis, quzras, 

quz ad Regulam, Demonſtrationem , Figuram illi 
| [accommodam diriget : Circinum fume ſcalamque 
digitorum (ea enim eſt, qua xale rare uli ſumus) 
deſcriptique ſecundum artem (prout capite hujus 
TraQtatis te edocuimus ) Parabolt, cujus fatus 
Reftum fit unitas, vel digitus unus, .inſtituantur 
& applicentur omnia, juxta ibidem preſcripta ; om- 
niaque votis tuis ad amuſlim reſponſura, & veſtigio 
reperies. 


Si ſerens fronte & ambabus ulnis hxc (qualia 
ualia) te excepiſſe noverim, ad altiora meditanda 
imulos adjicies ; quz quidem jamdudum calamus 

ad umbilicum perduxit; fin minis #termum * de 
-] Tabula, | | 
Spero (Lettor) te Errata, qui Authoris, qua. 
Typographi (fi quz irre lerine) neutiquam =gre 
Laturum : (quz tamen ({ que fint) vel in Trattatu 
vel in Figuris) factllime inter { conferendo, poſſint 
corrigi ) cum rem ſuam longo nimis interyallo ab 
invicem difſiti , uterque eperit, | 


© Vale. 
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Sit down therefore ut thy Study-T able: (Reader) -ſeeh 
the ANT er: b oO abbion this aſe : Lars 
| Central Table, or Synopſis, which will guide thee, 
[to #:s Rule for its Conſtruction, its Demonſtration , 
t Figure, or ( at leaſt ) to one ſuitable ta it... Take thy 
| Compaſs and the Scale of Inches ( for that Scale only 
| have 'T | uſed through the whole } and having defcribed 
according. to Art (which in Chap. 1. i taught') a Pa- 
rabole ; let all things be applied accordingly, as we have 
| preſcribed ; and thou ſhalt find' all things forthwith ex-. 


attly to anſwer thy expeiFation. WS, 

If this (ſuch as it is ) be kindly accepted -at thy 
| hands ; as it will encourage me to meditate ow things 
of a ſublimer nature, ſo will it to pore thoſe, which I 
' have already finiſhed ; if not, this is too much, which 
1 have already done. © 


w— tn TT oe nk * 
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T hope ( Reader ) thou wilt be ſoiCandid.and Juſt ;f 
kindly to pardon; as the Lapſes ( if any) of the Au-| 
thor, ſo of the Typographiſt , ( mbich-yet 5 both-iw|. 
the Treatiſe and the Schemes, may eaſily be Corredted , | 
by comparing one with the other ) who aid his buſinefs |: 
at 10G remote a diſtance from the Author. _ |, © - | 


| 


Farewell., _ | 
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; Multiplicationis. x Ids Ek rn EE dh 
| EZquale = 3-5-1 ws..a0q,) 
Parallela, _ 2 

Perpeadicularis L 

Sadexturys @. dr bp fon an 
Sntevianl nas) | 
Quadratum . = FOG . 

Quatratum NO, NO'; &+. 

Quadratice inidurkrd, S | 


Cub us OED < & 


Ratio, ſive proportio : : 
Vet, u, Ergo, g-. 
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Quadrato-quadratum EP # - 


[ 


| 


. Si 

The Explication of the Notes « or Sb 
Addition —- E Ca TT 
Subduttion — 5 
The Difference betwal two. quanti 


. propounded which of them nentitle ate 
nevertheleſs the Subdudtion i is to be ma 


Multiplication * 


Equality = 

The Greater —= 
The Leſſer © 

Parallels - 

A Perpendicular .1_ 

The Square, Q. 

The Square: of the Radius » Q: Rad. 

The Square 3, x* 

The Square of N O, N O®, Sc. 

The Involution of the Square &- 

The Cube Wrx, x 

The Quadrato-quadrat of x, x1 

Ratio, or Proportion 
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A Catalogue of the Mathematical Works of the Lears. 
ed 'Mr. Thomas Baker, Rettor of Biſhop 

; 'Nympton.m Devonſhire, With a Propoſal about 
printing" the ſame; and firſt one, intituled, "The 
GEOMETRICAL KEY, or the Gate of 
Equations Unlocke. : = 


A New Diſcovery of the Conftructions of all Equations howſo, 
ever affeted, not exceeding, the 4h degree; viz. Of Linear, 
DOuadratics, Cubics, and Biquadratics, and the finding of all their 
Roots as well trye as negative, without the uſe of Meſolabe,and 

' Triſedon of Angles ; without Reduftion, Depreſſion, or any 0- 


ther prezyious preparation of Xquations, by a. Circle and. any 
(and that bar Cy) Parabale : and this by one only general 
Rule. than which a more ſimple, more. perfeft, more gene- 
ral; 'more caſy to be underftaod, or more fit for practiſe, cat 
not be deviſed or wiſhed for. | | 
Fortified with Demonſtrations, Illuftrated with Figures to each 
"Pquation, . which are Exemplified with numeral Xquations, 
* (according to all the varieties of Cafes) adapted to each Fi. 
g's GT, for the uſe of young Mathematicians ; a work hitherte 
red. X 


| He Treatiſe conſiſts of about 4 Quire of Pa- 
mam per,” the Diſcourſe whereof ('but not the 
- Mpebraick, Calentwmiy is both in Levin and 

P-: Eneliſh, the better topromote its forreigh 
-wvend ; and: this doth not render it above 

PER. three Sheets the larger than it would have 
EST decn in one of theſe Languages. Beſides 
RSS: which 5 there is belonging to it diverfe 


, Dreughits:of Schemes ro de engfaven, and one Foli# Diraight/ 
whereta the literal Calcats for ſerling the Center, and _— the 
. " Radius 


$5 
Radinu of r— that is to interſe& the Parabole is expreſſed 
in for all-Caſes. NOS nag bags 

How Des Cartes and all other famous Analyſts came to miſsthis 
general Rule, and himſelf to fall upon it, he acquaints the Reader 
in.the middle of his Diſcourſe; namely, that they conſidered the 
Axe of a Parabole and not its Diameter : and affirms, that if it 
had been hisor their hap to haye defcribed a Circle fromany Point 
_ in Poſuson given, paſſing throngh the Yerrex of any Oiameter in 

he Parabole, and had taken into conſideration a certain propriety 
phos which none could fo have ſuited the deſign) belonging to the 
Diameter of any Parebole, they could not but with greateſt calc, 
have made a full difcovery of | the Univerſal Rule. 

The excellency of whick Invention appears, in that it diſcovers 
not only the Geometrical Conſtruttion of all Aquations as above- 
ſaid, by on= only ſtanding meaſure and Scheme, and that by one 
only general rule, with the exat number of Roots as well true as 
negative, but alſo by giving a fair proſpe& towards their Arih- 
metical Calcwns, or numerons Reſolution, by making a Diſcovery 
of their two firſt figures or numbers; namely, by applyingthe 
Compaſſes to the ſeveral RootsGeometrically found inthe Scheme, 
a1d comparing them with that, very Scale from which the faid 
Scheme (fuited to the propoſed Xquation) was drawn, the. refi- 
due ef which roots, (though not preciſely, yet ſufficient near- 
ly approximating to the true) may diverfe ways in Decimals be 
found out, which the Author (as he intimated in a Letter of 4- 
pril 1632, to Mr. Collins) is willing to impart ; but as to the In- 
vention of theſe reſiduals (to beentail'd to the two firſt figures or 
Numbers of this Author thus findable.) The Learned Mr. Iſaac 
Newton Profeſſor of Mathematicks in Cambridge (in a Letter tong 
fince communicated to the aforeſaid Mr. Cofins) hath as to this pur. 
poſe performed the ſame (as is conceived) by a different method, 
namely, that when a root of aoy Xquatien is by any Method 
Cobich by the Authors aforeſaid it may be) fo'near found, that 
it doth not differ above a tenth part of its ſelf from the true 
root ſought, the reſidue of the root inquired will be eafily calcu- 
lated by aid of ſome terms or FraQional parts of an. infinite Series 
orrank of continual Proportionals, derived from the difference 
between the Reſolvend of the known part of the Root, and that 
whoſe Root is ſought. By which means by raiſing Reſolyends 

out of, any aſſumed Roots with an eaſy approach, without raiſing 
n | | the 


(3) 
the reſpeQive powers of the faig Roots, we are delivered from the 
moſt toilſom Drudgery of Mathematical Calculations,: by. Gnding 
the Ro6ts of Zquations in numbers, by Yer: general method; « 
thiog utterly unknown te the Ancients. However this is not 
{aid to diſparage that Method which Viera {o greatly eſteemed, 
that when he had obtained it,he gave Algebra this bigh Encemmm, 
that it did Nullum non Problema ſoluere, in his numerical Method 
Mr. Oughtred and Hatriot have taken conimendable pains. Butnow 
laſt of all, to perform it in Specics as Mr. 1ſzac Newton hath done, 
ſcems a new Invention never to be ſufficiently praiſed; for out of 
a litcral Zquation of five Dimenſions, ſuppoſing all the terms ex- 
tant and affirmed, he hath given a Series for the Root in Species, 
and ſuch. a one as ſhall ſerve for finding the.Roots 'of all Equations | 
of 3, 4 or 5 Dimenſions, by only altering the figns according as | rw 
as the Xquation is affected, _ expunging ſuch parts as relate to 
Deficient terms in an incompleat Aquation propoſed. 

Now that this admirable Doarine may come to light, and the 
Learned Author (who hath many poo, Set worthy publick 
view) may be incited to impart the ſame, encouragements for the 
promoting thereof (ſeeing Undertakers are not to be had with- 
out) muſt be propounded. | eb 

It is therefore humbly offered, that the Royal Society by their 
Treaſurer &c. enter into Bond to ſuch Bookſeller as ſhall be the 
Undertaker, to take off 600f theſe Books in Quires at 13. each 
Sheet, and as much each Plate, as ſoon as printed. 

The Treatiſe it ſelf, and the. Propoſal, is approved and agreed to by 
the Council of the Royal Society. 

| And in regard ſuch a Subſcription is not ſufficient to incite an 

Undertaker, that the reſpe&ive Members endeavour Py virtue af 
this Narrative,to obtain as many more Subſcribers as they can pro 
cure. amongſt others that are not of the Fociety> each. of ' them 
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ralogue. 


1. The 


C4) 
>:1;44Phe Hyperbobe Key, or the: Geotmetrica) Conftrudtion of 
Whbe Ant6'Bojinadynted Equations; by a Circle and an equilaterat 
; ro wit the one tmotety (exatly) wiz. of cight Cu- 
+ and four-arid twenty Fiquadratics ; (as is expreſſed in the for- 
emer treatiſe) namely, 98 
=x;"Of ullithoſe Cybicks; Wherein— * © 28 
bo: 1; Thequintity (4) is Wanting; and p and'y affeted with 
TOPTTT:p-7  eEG « 
« © 2: Thequantity (p) is wanting, and in the Zquation be had 


— 


Z; None of the terms are wanting, and in the Zquation be 
ci'2, Of aff thoſe iplaSHrly VETS" which-are ha& > 5. 
by the demiffion of Perpendiculats, from the points of | Ititerfeeti- 
ons of the Circle and Hyperbole'to the Aﬀyniptote ;' part of the 
other moiety, by the demiſſion of perpendicvlarsfrom the afore- 
faid interfeAions to the axe; &c. with, Schemes adapred to each 
 #quatioh; &c: with a Synopſis'of thewhole, wherein the Literat 
Rule for fixing the Cenver, and finding the Radius of the Circte, 
thit is to ifnrerſte@ the Fquilateral 'Hyperbofe (the cafieft' way 
of the Conftruttion of which, is likewiſe therein difcoyered) is 
exprefſed in readinefs for all Caſes. | 

2. This method of Conftrution (were it not, that for every Caſe 
$ new Hyperbole- muſt be defcribed) would not be inferior to 
that by a Parabole,' but rather exceed it; in that the Circle doth 
Aorarcyate the ſame way which the figure doth, but croffes It the 
other way ; by which means'/a clearer, Ucovery (as to the one 
_— 'of the points of interſeQion of the Circle with the Hy. 
per 

Coni 


e is obtained, than what can poſlibly be had in any other 
i-fettion. HE £7 fi 
' 3. The Geometrical Conſtrutor of fome Fquatiotis Which 
aſvend to the 5th and 6th power, with the S4ding'of their Roots,” 
dy 2 Curve of the third! degree j"nathely by the Rf kind" (for 
there” ate two kinds) of a Paraboleid and a Circte, iltuſtrared 
with Schemes to each Xquation, and numera? Fquarions adapred 
r6them ; with 4 Synopfts to the ins fps plating th Ceticet ah 
fadige the Radius, ahd2Þehetaſfittfe Table, Tor- ths riding 
of both kinds of Parabolcids. | Sz 


' 28. The 


| WTF, 

4. The Conftrugion of all Tubick Equations thowſoever af. 
* feſted by. 2..Cizcle-only, Geometrycally upon-Suppolition, -thar 
one” Poſiulatum be granted to be Geometrical (which indeed is 
but 2 Supplewent to Geometrical defgQs; ) , viz.. That from 
| any point aſſigned in the circumference of a Circle ( that is 
normaly quadriſeted) may be drawn a right Line, fo that the 
parts intercepted both ways by the Qircumference and Diameter, 
maybe equal to, the Radius of the Circle; this way (though not; 
ſo purely Geometrical as thereſt) is not, $0 be deſpiſed, ſith that 
theſe Lines may ſufficient preciſely be ſo drawn. | 

| 5- The Geometrical ConftruAion of all. Cybic Xquations ac- 
cording to,the Rule found out by Franciſexs a Shooten, mentioned 
m his.Commentaries on. Des Carres,, Lik.,3- Pap. 323, 329, 330, 
illuſtrated with Figures and Numeral Equations, adapted.ro each 
Figure, Cc. EE Bot Eicell a 

be The Reſolution of all Cubick Xquations in numbers, nor 
only by a general Rule by the- aſſiſtance of any Figure reſolving 
them GeomEtrically, &c. but by a more particular methgd far ex- 
ceeding'any.extant m Numbers ar by help. of Tables ;.itluſtrated 
with Figures and Examples jn numbers, ſuited ro: cach figure and 

uation. . : ; ry ial rtag oy tl : | 
7. Mixt or Compound Tr:gowome!ry ; 1m many. inſtances far 

exceeding the ſimple, as finding two 2ueſitas (as it were) by 
one operation, or by two at. moſt; with a Synapſts of the admi- 
de ons between Plain and Spharical Triangles : for In- 
In plaig ReRangular Triangles, the © e under half the ſum 
of the Hypotennfe and one fide: and half their difference, is equal 
to the Square of + the other ſide, fo in Sphzrical Rectangular 


Triangles. . The £3 under the. Tangents of half the ſum and, half 
| unegce of te e ozenſeapd one fide, is equal. to the tquare: 
Ne Eon f bull the ee eye 


" - : (1! YI1CG TT? IS 
ie ITN {54s B34 2 37% 364 3:61; G27 « , oy, 3 
-khygAkenife an Spherical Qbliquapgular Triangles, Sia 2g 
Sfx TOM IAR Bifent eu t% Lhd Bufernt LB of" A 
_ gf? (1 = F ot | bug ol : 
2: ry3.9g! ) iF $5+,1 3 1} BIT IF 31 t&J a+ (7 4 £869 "s 
: Fr crurum: © X crurim. © Yof the Segmients of the Baſe 
Ws 6% 6 : 7 n 
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(6) 


In Spherical alſo. : | 
r, © Baſis. t, , Z Crurwun, t,7, XK Crurnin, t, © XK Segmentorum baſe, 
with infinite othEr/alike harmonious. - Sg IRS PD 
To whick is added the Geometrical Conſtruction of all Spheri- 
| cal Triangtes, by a moſt plain and eaſy uniform way, which is - 


indeed of ſingular vie. © | : 
."Alfo a diſcovery of ' the Method by which Yite (Lib: Bp: 233 
Ge. ) found out his Canonical [Analogy of Spherical ,Triangles, 
which he hath left undemonſtrated, bot in this Treatiſe is diſco- 
vered. | OS | | | 
8. Cardanus Promotus, or Cardans Rules, or Yieta's duplicata 
Hypoſtaſis, in infinitum, carried on with a Table for the compoſition 
51 infimtwm of ſuch Equations: By which means ſuch Cinons are 
generally compoſed for £quations of two Nomes (and in many 
Caſes for more) equal to a Reſolvend given. | | 
g. A Continvation of Yietas Apollonins Gallus, Appendicala 
1. And his Problemes otherwiſe demonſtrated, wherein the Baſe. 
and Angle oppoſite to the Baſe are always two of the Dats's, and: 
the other, either the perpendicular or the difference of the Scg- 
ments of the Baſe, or the difference of the- ſquares of the fides, 
or the ſum of the Squares of the ſides, or the Sum of the ſides, or 
the difference of the ſides,or their CI, whoſe Geometrical effeion 
was altogether unknown to the antient Analyſts, Viera 5b:d. | 
10. Vera & Genuina Symmetrica Clymactiſmus, by which means 
all Afymwmetries in Algebraics may be wiped off, and an Equation 
ond in any one of the unknown magnitudes. propoſed, which 
ſhall never aſcend higher, than| the double of the' higheſt power 
firft propoſed, by which alſo that moſt perplexing entangling in- 
extricable way of Y*era may be laid aſide as uſeleſs, and ineffica- 
cious, though hitherto jt hath been the only remedy. © _Adver- 
ſus 'witihim \ Aſymmetrie, this treatiſe was many © yeary fince 
compoſed and laid aſide ; but the Author lately meeting with the 
opera Poſthums of Monſieur de Fermar,treating on the ſame Subject 
in his (Faria opera Mathem:itica pag. 53, 59, &c.) andfinding that 
though he rightly hits the mark; yet that he goes not in a ſtreight 
Line to. it, hath reyifed his old. Copy, - and compared it with Fer- 
mats ; and which, of the two, bath ”__ the, Simpler way; the 
Author leaves to the judgment of others, being loath in the leaft 


I 
i 


#-. $ 


to. take up the Gantlets againſt, ſuch a-famous man' whom” the 
world admires. ' © - | [Oi I 


11. Apollonius 


079 

11. Apollonins _ Gregorianus, or a Treaiiſe of four Gee. 
metrical proportionals, wherein divers ways are found to ſolve that 
Grand problem, which hath ſo amuſed the world, (viz.) 

Having the ſum of all the Squares, and the ſum of all the 
- Cubes, of four Geometrical Proportionals to! find the Proportio- 
' nals themfelyes; with queſtions of the like nature, by low X- 
quations, without aid of Analytick Store. 

12. Of Triangular Se&ions by a different method than what 
Anderſon has performed it by, in Yieta, with a difcovery of the 
falſhood (as to angular Seftions) of Mr. O«ghtreds 1/. Rule, in 
his Clavss Mathem. c. 16. p. 14+ Ee | 

13. The finding out of Equations which may infinitely aſcend, 
whole Roots are cither in Arithmetical or Geometrical propor. 
tion which may be found out in numbers by extraQting the Square 
and Cube Root, with ſurd Canons adapted to that purpoſe, and 
to many other Xquations. ; | 

14. A Miſcellany of the folution of many| knotty Problemes, 
. namely, ſuch as have been found difficult to be brought to any 
Equation, or elfe would mount very high 7 Ordine Scale, with a 
new method of Depreſſing them, by aid of one or two Xquations, 
raiſed g pooma, the Data, and putting two unknown quantities, 
by which means the adjutant Zquations as having the fame com- 
mon root, depreſs the Zquation that otherwiſe ſhould be reſolved 


— 
— 


ADVERTISEMENT. 


He Author herein ſuppoſeth the Reader to underſtand the uſe 

of common Symbols deſcribed in his firft Book ; vx. cs, for 
* Coſme, $, for Sine, Ztor Sum, X for difference, . for Angle, © © 
for Angles, And theReader muſt be informed, that as the whole 
ſeems novel,ſo a brief Demonſtration of thoſe Proportions in Sec.7. 
to hold in Sphericals is moſt deſirable ; and if others be not want 
ing in their encouragements, it's not to be feared the Royal Sc- 
ciety will be flow in theirs. | 


Clavis Geometrica Catholica : 
— Tus | | 
GEOMETRICAL KEY, 
"OI THE 


Gate of Equations unlock'd. 


Fig. 1. 
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Clavis Geometrica Cat holuca. 


Prznoſcenda ſunt quzdam cognitu quidem 
. admodiim necellaria ; nempe 


Natura x {H 
'\Proprierares ; Parabolz. a 
Conſtructia RE 

Methodus Sywthetice BY . #t 4 Parabold, tan- 


quam nuiverſali Si ws Tr aths Subjefto, ad par- 
res, boc eſt, ail Refhas que in Pirahole partibus 
expendantar , fanguany 'nepre & cauſe; tum 
 demurm ad Parabole 4 
( ut tandem ad. jus Goafero ens } fiat pro- 


ceſſws. 


U1libet , 
eſt, Baſem (bNe) Coni (abc) eſle circula- 
rem, n&tumque |( 4) vocari ejus Verticem ; 

am (aZ ),|a Vertice (4) ad centrum- 
Baſeos alone (Z) perduftam , appellari ejus Axem. 
Quibus agnitis , | 


1. Si Conus (bac) and ſecetur per Axem (4Z,) 
reſultabit T —_— (abc; ) in cujus Plano ducatur 
reta AO ( cult 
lela. 


laterum, puta) lateri ( ac) paral- 
In plano Baſeos DER We ( b Nc, erigatur ad 
Diame. 


ectiones ſrve proprietates 4. 


vel in limihe Matheſi n falutanti notum D 


|, 
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GEOMETRICAL KEY. 


Some Things truly very neceſlary to be 
known, are to be premiſed; viz, 


Nature Þ | 
The Proper | (of a Parabole. 
Conſtruction: 


"CHAP. L 


Synthetical Method requires, that we. proceed from a| 
|  Paxabole, as the univerſal Subjett of this Treatiſe, | 

unto the Parts, that ts, unto 4 Right Lewes, 
which. are conſidered in the _=_ of” a" Parabole, as 
the principles and cauſes; then at length, unto the | 
affettions and properties of a Paraboke ; that ſo way 
may be made fr its conflruttion. | 


T's well known to every mean Mathematician, that the 
Baſe (bMNc,) of the Cone (@bc) is circular; and 
the Point (4) is called its Vertex, and 'the Right 

4 Line (4Z ) {which is drawn from the Vertex (a), 

to the center of the Circular Baſe (Z, ) is termed its Axe. 
Which being known , | 


|| x. If the Cone (bac) be cut wi 2 Plane through its 
{Axe (4Z,) there will reſult” the” Triangle. (abr;) m 
| whoſe Plane 5 draw 1:4 © paraltel (to either af 'the ſides, 


| 


ſuppoſe) to the Side ( ac.) In the plane of the Circular 
- B3.- 'Baſe 


TA E 1 


td 


J. 


3X4 
Fo 2 


Ob Circ. 
AL Sim. 


 Inverse. 


Toll | 


Diametrum (be,) Terpendicularts © ON. Seftus autem 


curra (ANGOR) reſpltans vocatur. Parabola. 
| 2. Reta AO, (que quidem | omnes| Lineas quz in Para- 
bola ducuntur ſibi invicem Parallelas (ut NR,nR, NR,) 
bifariam diyidit (in O, 0, or) | dicitur Parabole' Dianieter. 
Et fi Reta AO (omnes predidtas Paraltelas bifariam di- 
videns)- ad Angulos Redtos ſecet, vocatur Ax (live Di- 
meter originaria: ) Sin ad Obliquos , vulgd (abſque ullo 


talio additamento) dicitur :Diameter.. 


{ Unaquzque Rettarum ſibi invicem Parallelarum, abs Axe 


vocatur uſitatius Ordinata; hoc eſt, Recta ad Axem vel Dia- 
metrum ordinatim applicata. | 
| Portio vero Axis vel Diametri (ut 40 ) inter ordina- 


tur Abſciſſa Axis vel Diametrt.' 


."Parabolz affettiones five proprietates Ces ad em! 
kin ſpeftant) ad hunc modum poſlint expiſcari. 
Supponamus eundem Conum (bc) fectum eſſe Plano tertio 
(2 »-H,) Baſt Circulari (b N e) parallelo; ; liquebit, fore 


oe; (obac2 AO; & be 2 DH.) 

EtbOx 0c=0N; & DoxoH=no 

Et 6 = = 747}mulrip). : 
AO . bQxOc :: ht DoxoH; 

h. e; AO. O N> Ao of '5 0+. A 

AO Ao :: ON” . _ que eſt propr. generals. 


—_———_ 


>.) 200 200 


AO Ao 

__ |E, tor Lays Rectum... 

918% LxA —=MNO.; & Lix Aot= nod. | 

ln e SE NO :: N 0. oe 3 Arqueeceſt prope: 
« & who L .no :: no etas prima ſpecialis. 


YJo ON” ;| (quarum quevis lit ) =L, quz dici- 


Il 


ſit idem Conus altero plano- ferundo, ſecante Baſfim Cir- 
cularem (b Nc) ſecundum duas ReCtas ON, OA. Seftio| 


vel Diametro bifariam diviſarun' (nempe, NR, » R, NR, )|- 


tam (#0 KR), & Verticem Parabolz (1) I voca-|: 


Fie.1. 


Fig.x. : 


ata 


> Fig-1. 
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he 


f meter. 
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_ | Baſe ( bN c,) eret ON perpendicular to the Diameter} 
1(bc;) and let the ſame Cone be cut with another ſecond 


Plane, cutting the Circular Baſe: (6b Nc) according to the; 
two Right Lines ON, O.4. The crooked Section ( ANOR )! 
reſulting, is called a Parabole. 


2. The Right Line AO, (that which biſects all parallel 


' | Lines ina Parabole, (as N R, »R, N R,) in the points (0,0,0,) 
Jis called, The Diameter of the Parabole.' ' And if the Right 


Line 4 (biſeCting all the aforenamed Parallels) cuts them! 
at Right Angles, then is it called, The Axe, (or, 1 he originary 


|] Dzamerer : ) But if at Oblique, then ( without any other 
| Additament) it is uſually called, The Diameter. 

Each of thoſe abovenamed Parallels, biſetted (as above-| 
1 ſaid) 'by the Axe or Diameter, is called uſually, A Ordmare ; 


i. e. a Right Line ordinately applied to the Axe or Dia- 


- But that portion of the Axe or Diameter (as Ao), inter- 
cepted between the Ordinate ( 0k), and the Vertex of the 


'| Parabole ( A,) is called, The Abſciſt,of the Axe or Diameter. 


3. Thoſe affettions or roperties of a Parabole, which 
concern our matter in hand, may thus be found out. 
Suppoſe. we the ſame Cone (abc) tobe cut with a third 


| Plane (D»#H,) parallet to the Circular Baſe (bNc-) It 
-will be evident, | 


JoAH=Oc (foracZ AO; and be 2 DH.) 
And bOxOc=NO; and DoxoH=xco. 
= 20:; Ao. DoZ | 

And } | = pr multiply. 
 -. AO. bOxOc:: Ao . DoxotH. 

he 40. NO :: As. - ng?, > 
AO. Ao:: NO» . n0o*; which is the general property. 


NO? __ a0 
$79 —AO 


© YN aa +» Vo M mw 


; (let each of them be) = Z, which 


i let be called, The Right Side. 

£*, Lx AO= N0O>; and Lx Ao= 107. 

:e YL. NO:: NO . AO} And this is its firſt ſpe- 
clal property. *' 
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* CL . NO :: OR . AOJQurz eft proprietas ſe- 
3: Mt no :; ok "at Lands theckalls: 


Proprietas Parabolz generalis ($ 7.) verbis enunciatur 
[fic; nempe, AO . Ao :: No? . no, 

Quadrata- Reftarum (NO, no, ) ad Axem (vel Dia- 
metrum ) ordinatim applicatarum , diſtantits ſuis a yer- 
tice ( 4;) vel, (quod perinde eſt) Quadrata Ordinata- 
rum (NO, ne, Abſciſlis ſais (AO, Ao) ſunt dirette 
proportionalia. I | 


1. Parabolz proprietas prima ſpecialis verbis enuncia- 
tur ſic. ($ 10.) = | 
& 47 .NO:: NO, AO 
* CL... nq| :: no { A9 ; 

Reta (NO) ad Axem ordinatim applicata, eſt media pro- 

portionalis, inter Abſciſſam ejus (AO) & Latus Rectum (L.) 
| Vel, Ut Abſciſſa (AO),) eſt ad: ejus Ordinatam, cujus 
eſt Abſciſa (NO;) ita ipſa Ordinata (N'O,) eſt ad 
Latus Rectum ( L.) | 


2. Secunda verd proprietas ſpectalis ($ 14.) ſic: _ 
Si ad Axem Parabolz (ay, ) ordinatim fant applicatz 
duz Retz (VNR, B 4;) Dico, 8 or Liebe 
Ut Latus Rectum (L,) eſt ad aggregatum ipſarum ReCta- 
rum; ita earundem differentia, ad differentiam ipſarum Ab- 


CICERO ION 


cata reta (N R,) ſecet aliam| Diametrum-(ut Ao, prody- 
fam, fi opus fueric) in duo Segmenta (NO, ORK;) Dico, 


' 


Vel ſic: Si ad Axem Parabole (ay) ordioatim appli- 


—&4 


1 


J 


Fig.1. 


Fig.2. 


ReCtan- 


14 


| plied two Right Lines (Nq, AE;) I fay, 


INT a 
tn —b =ay | 
® am_——— 
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f 
© #6 :t: of. Fo. cial property. 


The general property of a Parabale ($ 7) is expreſled 
in words, thus : 

The Squares of the Right Lines ( No, n0,,) ordinately 
applied to the Axe (or Diametex), to their diſtances from 
the Vertex (A): Or (which is all one), The Squares of 


directly proportional. 


1. The firſt ſpecial property of a Parabole; is expreſſed 
in words, thus: ($ 10.) | | 
A Right Line (as NO) ordinately applied to the Axe, 
iS a Mean Proportional, between its Abſciſt (A O,) and 
the Latus Reltum (L.) | | 
Or, eAwthe Abſciſt (A O,) Is to the Ordinate, of which 
it is the Abſciſt (N O:) So is 4's ſame Ordinate (NO,) 
: : NO :: NQ-. AQ 
To the Latus Reftum (L.) VIZ. T7 A ger hs 


2. But the ſecond ſpecial property ($ 14.) thus: 
If to the Axe of a Parabole (a y,) be 'ordinately ap- 


That the Larne Reftwr., is tothe fum of thoſe twoRight 
'Lines; as their difference, is to the difference of their Ab- 


PRG-nnns "Ny +EAT. SNy—EA ay—aE / 
tes we. 1. YT EEAT,  0e-—EAP, Sarmall 
+ - Or thus: If any Ordinate (as N &) applied to the Axe 
of a Parabole, cnt any other-Diameter (as Ao, produced 


E: tNy+AexNy—ACYy | 

 TFaywnar?_ Nan At __yJ— TL i 

hos ET —") , NOxOR | 
: > & TT at. 


a & 45 . NO :: OR . AOJ Whichis its ſecond ſpe-| 


the Ordinates (Noe, 20, to their Abſcilts (AO, Ao, ) are 


if necd be) into two Segments, (as NO, OR;) I ſay, 
= | 


he 


Fig.1. 
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FL EEf 


- [punto (verbi gratia), O ſumpto, reperiatur inter duas 


aliis-infinitis hujuſmodi Reftis| modo predifto reperiendis 


[ Parallelarum (exempli gratia, inſter omntum ) intervallo 


delineabit Parabolam. 


| ""Rectangulum ſub latere Retto, & Diametro intercepth, | - 


_— 


elle zquale Reftangulo ſub Segmentis. Vel, 
' _ Ut Latus Rectum, ad unum 


ad Diametrum. interceptam. 


4- Atque hinc (per- modum Conſettarii ) eluceſcet mo- 
dus Parabolam in plano conſtruendi, ex datis ejus Axe A ©, 
& latere ejus ReCto L. | | * 


- 7. Ad Reftam AO, applicentur ad Angulos Rettos infi- 
nitz Parallelz (ut hNN h, &c.) 
Menſurata AI =L; & in Axe AO, dato quocunque 


Rectas (AI, AO,) media Proportionalis AL, applicanda 
Axi in Puncto O, (h.e. ON,|'vel BN =) AL; &ſicde 


& conſtituendis, ex diverſis punCtis Axis A ©:: Linea curva 
incedens per extrema ditarum parallelarum (verbi grati2 
inſtar omnium) per extremum N Rectz ON (vel BN,) 


2. Qui quidem Parabolam| deſcribendi modus ſatis ad- 
modum facilis ſit licet, expeditior tamen mihi videtur 
flle; qui a Triangulo Reftangulo IHoſcele, (ficuti Hyper- 
bole abs obtuſangulo, & Ellipfis ab acutangulo Triangulo 
Iſofccle derivata,) vn urs ſuam trahut. " 

Expenatur itaque Triangulum Ifoſceles (bac), rectan- 
gulam ad (a,) cujus Latera |(ab, ac) int zqualia: In 
perpendiculari (a 0) demiſſa, ſumatur a f=&, & biſe- 
cetur (af) in A, (quod erit Vertex Parabolz :) Dudtis 
infinitis ReCtis ( ho h, &c.) Baſi (bc) parallelis ; abs f, 
tanquam aA Centro, intervallo vero infinitarum ipſarum 


(Oh, vel) B h, deſcribatur Arcus ſecans ipſam Paralle- 


(N). Dico, Lineam curvam . incedentem 
Interſeftiones ad N, delineare Parabolam. 


p "O'S 


« £64 


Segmentorum; fic alterum, | 


lam (B h,) in punto N; (hoc cſt, ſtatuenda eſt fFN=Bh:){ 
Et fic abs f, infinitis verd hnjuſmodL intervallis, defcriban-| 
tur infinit! alii Arcus, ipſas-proprias Parallelas ſecantes in| 
per omnes Ullas | 


Feg.3. 


Fig.3.- 


Fig.3. 


Demonſtr. 


LS] L 


. ELESES 


| So is the other, To the intercepted Diameter. 


— 


the Axe Ao, and Lats Reftum (L) given. 


| given Axe AO, find out. between the two Right Lines 
(AI, AO),)a mean Proportional (A L,) tobe applied to the 


| infinite other Arches muſt bedeſcribed, cutting their proper: 
paſſing 


The Reftangle made of. the Latz Reftum, and intercepted 
Diameter , is equal to the Rectangle made of both the Seg- 
ments. : 

Or, eAs the Latws Retum, Is to one of the Segments : 


4. And hence (by way of ConſeCtary) may be found 
out a way, how to deſcribe a Parabole in Plano; having 


1. Tothe Axe AO, let be applied to Right Angles infi- 
nite Parallels ( as hN Nh, &c.) 
Make AI =L; andany Point (as 0) being taken, in the 


Axe, in the Point O, (z. e. ON, or BN) = AL; andſoof 
infinite other Right Lines of this ſort, to be found after the 
ſame manner, and to be placed from divers points of the 
Axe AO. A crooked Line paſling-through the Extreams 
of the ſaid Parallels (for Example, one for all) through the 


Extream (N), of the Right Line ON (or BN), will de-| 


ſcribe a Parabole. : 


2. Although this way of deſcribing a Parabole, is eaſie 
enough ; yet that way ſeems to me,to be more expedite, 
which hath its origin from a rectangulag Iſoſceles Triangle, 
(as an Hyperbsle from an obtuſangular , 'andan Ellipſe from 
an acutangular Ifofceles Triangle | 

Let therefore an Iſoſceles Triangle (a bc) rectangular at 
(a) be made,whoſe Sides (ab, ac) are equal: In the Perpendi- 
cular (ao) let fal'n on the Baſe, let be taken af=5 ; which 
being biſeCted in (A), will be the Vertex of the Parabole. In- 


finite Right Lines (as ho h,&c.) being drawn parallel to the| 


Baſe (bc,) from f, (as from a Center) but at the diſtance of 
thoſe infinite Parallels, (for Example, one for all) at the di- 
ſtance of- (O h, or) B h, let an Arch bedeſcribed, cutting the 
ſaid Parallel (B h) in the Point N, (z.e. making f N=Bh, or 


Fig.3. 


Fig.3. 


Fig.3. - 


_— 


a B:) And ſo from f, at infinite other Diſtances of this ſort, 


Parallels in (N:)_I ſay, Actooked Line (as NAN) 
throngh all thoſe Interſeftions, will deſcribe'a Parabole. 
C Demonſtr .1 
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Denſe. 


af ==. a= -Af=7; £ 8, 4Af=L. | 


2 
3 ceAckNB= ) Af +AB= (aB=Bh= ) FN. 
4|Aff4+-2AfxAB+AB?=fN>, 
5|ABOCAT=fB. | | 
6 Af*—2AfxAB4AB=fB?. | 
$(BIN}, \1) NO*—=fN*— fB*= (4-6) 4AfxAB 
7. (92, LxAB,u) LxAO: hoceſt, 

gf SE. NO: : NO. AQ; np prima prope. 


Fi ny 


ny - D | | : mm" 


CAP. IT. 


De Equationibus omnibus quartom grade NOW ©XCe- 
dentibus , quomodolibet affects, conſtr nenase, O& 1p+ 
| ſaram radicibus tam fulfis quam veris reperients. 


uO nilien artificio , Parabola ſuppoſita "R 
ſcript, punQum reperiatur, a = (tanquam 
a centro) intervallo quodam determinando , 
- circulyp. deſtribi,*qui ita ſecet 'vel tan- 

| , ut'2 puntis @ncursts recte 


;|eduftz omnes omnium X#quationum! quartum gradum non 


excedentium-, quomedolibet affecteram , radices tam fal- 
ſas quam veras determinent z ut Iyjus' negotii precipuus 
eft cardo,, & unicum illud maxime inquirendum ; ita quod 
ad amuſſim preftat Regula hzc' ſubnexa; quam, diftin- 
tions 9d, liceat appellere Contralers, vel Locum. 


' 
j 


Regula C entralis., 


| 3; -+11.55 =b=AD.. 
p Pars 5 + 
ya i612 $3 EIT a= -pu.. P; 


© YN Gmebhw ÞD 


T5 


af=" a in Af==; £5, 4A fx. 


caat-bibem) Afd-AB= CaB=R h=) fN. 
Af*+2AfxAB+AB*=fN>. | 
| AB AfEZ=FB: 
(BN*, vu) NO*= f N* —fB2= G—9 LAfLAB 
= ($2, Lx AB,u) LxAO: that is, | 
L . NO :: NO. AO; which is th firſt ſpecial 
} Prop. of a Parabole. 


0" FL 


hy m— v=——_- 


of the Conſtrattion of all Equations, not exceeds oc 
the fourt Degree, howſoever afetted ; as alſo t 
io. ng all thetr Roots, as well falſe as true. . 


deſcribed, a certain Point may be found, from 
which, (as from a Center) at a certain diſtance 
to be determined) a Circle may be deſcribed, 
which may { cut or touch a Parabole, that from the Points 
of their M Right Lines drawn may determine all the 


ding the fourth Degree,» howſoever affetted: As it is the 
Hinge on which all this buſineſs hangs, and the onl 
chiefly to be enquired after ; ſo is it that , which this fol- 
lowing Rule exactly performs, which for diſtintion-lake 
we may call the Central Rule, or Place. | 


The Central Rule. 


_- + 9m AD. 
a $ £ PIES 


2b ba O41 $&=4= DH: 
C 3 In 


I" _ — 


EHADP., it | = 


Y what artifice, a Parabole being ſuppoſed to be 


Roots, as well falſe as true,” of all Equations, not excce-| 


y thing | 


| | FT 3 TRETe 1 Demonſtr., if 7 | 
% L | 


Af*—2AfxAB4AB2>=fB?. fn _- 


"OE TIT 


i 


Ul 


C2] 
DID a 


| In qui eſt obſervanda occuryit,, SE | de-| 


terminatio. 


' 1. Si qua Quantitatum ( P, 4 PE an Zquatione Propo- 

fie deficeret, quz deficit, a| Regula Ceatrali (ut ne- 
ceſſe eſt) eſt abdicanda, & a reliquis determinanda eſt 
\ 1% £5 


2. Quod ad Signa determinanda ſpeCctat, notandum ; 


. In Regula continud habebitur + x5 _ niſi quum in 
|” wars propokta, Þ & r diverſis fi ignis affici contigerit ; 


quo in caſu, Signo .negativo ( nempe —— —) mulctari 
ppprtet- 


2. Quocu nque ſigno, in Xquatione promos ita, denotari 
acciderit Quantitas (q;z) contrario quidem in Regyla 
nn implicata licet ) delignanda eſt. 


Non quidem eft hujus loci, |nec tanti momenti, ut mo- 
if ng oportere aliquando 'fieri, inter demonſtrandum , 
[Uicer nunquam inter conſtruendum) Signorum Enallagen ; |. 
nempe, quum exceſſus- in Regula fuerit penes quantitates| 
Signo Negativo adfectas; quum cuique figuram inſpici- 
enti facile videre eſt, an puntum D, citra vel ultra 
verticem- Axis vel Diametri; vel punctum (H) ad dex- 
tram vel ſiniſtram ejuſdem Axis vel Deametri cadere conti- 
gerit, necne. | Te 11 « | 

Miſſa autem hac (forſan ſubobſcurs) veckorum ambage, 
Regulam centralem cuilibet Aqrationum Claſſi propriam, 
brevi Synopſi —_ ſubjiciam, Yide Synoplin. 


Hiſce bene perſpedtis & probe” intellect, ad altfbra 
'& penitiora -hujuſmodt myſteria facilior exit aditus. 


\ Regs] 


ſerved, The determination of 


(Y\©>, - 5 
TRIPS 


| 1. If anyone of the Quantities'(p,q, r,) be wanting ' 
___—— propoſed, that: which wants, nwſt (of 
neceſlity) be excluded the Ceatral:Rule;: and the trueRule | 
Jis.to be determined by the remaining Quantities only. 


\ 2. For the determination of the Signs ; 


1. In the Rule muſt always be had +5, unleſs in the 


Equation propoſed, it happens, that p and r are affected 


with divers Signs; in which caſe, it muſt be — A 


| | 
. -2. With what Sign ſoever the Quantity (q) is noted in; 
'the Equation propoſed, it muſt be marked with its contrary 
Sign (although involved with another Quantity) inthe Rule. 


It pertains not to this place, neither is it of. ſuch mo- 
ment to notifie, That ſometimes, whiles demonſtrating (al- 
though never whiles working ) a change of the Signs muſt 
be made; viz. When in the Rule the Negative Quantities 
'| happen to exceed the Affirmatives, ſeeing any one'that in- 
ſpects the Figure may eaſily diſcover, whether or 'no the 
Point D happens to fall below or above the Vertex of the 
Axe or Diameter ; or the Point (H) on the right or left 
lide of the ſaid Axe or Diameter.. 

But paſſing by this (perhaps obſcure) way of Diſcourſe, 
| we will-preſent, in a brief Synopſis, the proſpeCt of each 
' Centrat Rule proper to each. Claſs of Equations. See the | 
Synopſts. __ 


% 
# * +$ * 


| TY REV: Iv MUS 3t:2-008 

| T heſe things clearly perceived, and rightly underſtopd, 
a more taſte Entrance wilFbe hatl, to the more Hidden pnd 
higher Myſteries'of this kind. - "2 = 
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'| Efcribatur” Parabola (NAM,) cujus Latus Re- 


—_—_—— 


— [Og I OP" 
. 
0 


| Signo (— EE ee Crane fi 
: b obo CE Fat TN centrum EO) 


ql [02 


| Regole Centralic Ta A 
' Regula Generalis. 


(tum fit 'L (five: 1 ), nies (ay, vel) Ay; 


| ud queſn , | in" Mquatione. habeatur- p, ordinatim.2p-| 


plicetur BA = =E - occurrens Parabole in B& A; 


& (ab aſteratro; ag ex. A, ducator recta Paral- 
lela Axi AO:. Si verd in Xquatione deficeret p, nulla 
erit neceſlitas, vel applicand1 BA ad Axem 3 vel du- 
wan Diametrum A ; 


Diametro 


bfuerit ? 
q _ 1 ſumatir AD =b (ſupra inventz, Zqua- 


Tum 10 Axe, vet :l y , . Equation * Þ 


Signo + adfeta, vel denotata), aggregatim vel fin- 


gulatim in | ("> i" deorſum, verſus y eſt diſpo- 
nenda , & exinde, Quantitas negativa (fi qua fue- 
rit,) in codem Sregh (continuato, fi opus fue- 
rit,) ſurſum 'verſts A eft coftocanda ; "4 inventumque 


crit punctum D. 


A quo Punto ( nempe D,)e vigatar perpendicula-; 
ris ad Ay, Reta DH =& (ſupra imvente, "Brant 
tioni propoſitz congrue) z cujus etiam quebbet 

titas fan + denotata, A Ea vel ſognletica, 
verftd finiftram oft in ip 1 diſpone 


opus. fuerit,) verſus 'dextram collocanda z inventum- 


j | REELS 


| tioni propoſitz 'congruz );; cujus quzlibet quantiras' 


" 


; FE 
Le. 


towards the ri 
OF tet iof! . 
ns Which Sand HA connedted , from the 


Th plication of FT Central Rule to « Pardbole ; Jt 


or, The General Rule. 


-E T a Parabule N AM be deſcribed, whoſe Eats: 
ReQum is |. (or 1), and ap fa 7 or) AY3 
to which, if in the Equation be found p, let there be 


ordinately applied BA = ED, meeting the Parabole i inf 


Band A; and from (either of which, ſuppoſe) A, 
let there be drawn parallel to the Ave, the Right Line 
AO: But if P be wanting in the Equation, there will 


{be no need either of applying BA' to. the Axe, or of 
-1 drawing the Diameter A O. 


Axe, or ? 
Diameter F AV, 


i make AD=b (before found, proper 


Then 1 4 the 
be 3 nat or 


want! 


if in the ES Le p 


to the Equation { a rent all whoſe Quantities noted 


with the Sign \ *Eerepately or ſeverally are to be 


diſpoſed on the ” ks = © downwards towards y ; 


and from thence, the Quantity ( if any ) noted with 


12 Negative Sign (—), i to be placed upwards to- 
| wards A, on the' Came - «17 'E and the Pojnt D 


Diameter 
will be found. 


From which Point ( viz. D) let be vcd per-j 


orgy == to Ay, the Right Line DH=d (above 
ound, proper to the Equation-propoſed); all whoſe 
Quantities alſo, marked with the Sign! are agpre- 

gately or ſeverally-in' the ſaid Perpendicular, ta be 


Giſpoſt towards the left handy and from thence;thoſe 
remaining Quantities (if 2ny,) marked with the $ign| 


(—), are to be'placed on it (contitned, if need be) 
e-kaydy Bund the' (Point, or) of 
= ARE fopnld. 


Center (H) muſt be deſcribed a Circle: '(HAM,) 
whoſe 


——_ - =  - wm my CE ES EY — 42 225” ” 4508 II 5 Ny -—ahes PIR a 


— a_—_— 


Y” - 


I r—_ 
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12 


| qe" of ſit HA, fi Equatio , non ſit Biquadratica, | 


hoc'eſt, 'ſi non habeatur Quantitas|S: ©. 


Quod fi habeatur S:, & Signo' quidem negativo ad- 
feta (nempe — S), oportet ulterius in hac Linea 


8 | A H, utrinque producta, ex| una parte ſumere AI=L 


(five 1), & ex altertparte AK= 5 deſcripto- 
que Semicirculo, cujus- Diameter (IK),) erigere AL 
perpendicularem ad A H, quz occurrat huic Semicir- 
culo (IL K,) in Punto L.; quod illud ipſum eſt, per 
quod alter Circulus (N LM) tranfire debet. 

Quod fi verd habeaturS, oportet inſuper in alio 
Semicirculo, .cujus Semidiameter eſt AH, inſcribere 
AZ=AL inventz; inventumque. erit Punctum Z, 
per quod primus Circulus queſitus tranſire deber. © | 

Circulus igitur deſcriptus tranſtens per A, fi defe- 
cerit S (ut ſupra $ 6.); vel fi habeatur S; tranſiens 
per L, £,ſfit—S (ut fupra $ 10.); per Z verd, fi 
[lit - S, Cut ſupra $ 11.) ſecare vel tangere poſlit 
{Parabolam in 1, 2, 3, aut 4 punCtis; a quibus, fi ad 


| +[Axem vel Diametrum demittantur perpendiculares, 


13 


i 


14 


IS 


obtinebuntur omnes Zquationis radices, tam falſe, 
quam 'verz; nimirum, | E's | 

-* 1. Si quidem in Zquatione defecerit p, & fit —r; 
vere radices crunt illz harum Perpendicularium, que 
ad finiftram partem Axis |reperientur (ut NO); & 
reliquz (ut MO) erunt falſe. 

2. Siverd in Xquatione habeatur p,& ſit—p; vere 
radices erunt illz , que ad finiſtram partem Axis (ut 
N ©); falſe vero (ut MO): que ad dextram repe- 
Degtne..-- 2 [is 455 $5550 | we MF: 2 

Sed contra; fi ſit p5-\vere; quidem cadent ad dex- 
tram partem Axis; vel Diametri, (ut MO); falſe 
verd (ut NO), ad finiſtram. | Fa 

Notandum:- Si hic, Circulus neque ſecat, neque tan- 

it -Parabolam- in aliguo\,punco ;: indicto. eſt, jmpoſ- 

bilem eſſe |A£quationem;; mqueagmittere, radi- 
cem!, five ;veram five: 169, Tantum- 1m gl- 
narias. | NS ak A 


% 


a 


: 
Me 


—— — 
* ON - 5 


11-4" Si 


12 | 


- [Z, if it be—+S, (as above, $ 11.) ma 


1 - which 


do 


[fide AK =P; 3, and a ,Semitincie being deſcribed , 
;o [whoſe Diameter 1K muſt be erefted AL. perpendi- 


 |pals. 
wy Circle therefore deſcribed paſi ing through A, ho 5 


ſemighunerer H A yvfiie ba.gor © Biquadrtic 


the-Quantity,S bewwanting, -- 
me «hp = hq it be — $,+then further in 
this Ling AH, both ways produced, muſt be taken 
on .the one fide AI=L (or 1), and on the2ocher 


(ea 


cular to A H, .which may meet this Semicircle (IL K,) 
in. the Point, ; which is that very Point ; through. 
which the other Circle. (N LM) muſt paſs. | 
But and if. be had + S, there. muſt. -nareavyer in 
her. Semicixcle , whoſe' Diameter is, A H ,. be it 
ſeri d AZ=AL found; and, the. Paint Z will be 
found, by which the firſt Circle ugh oughr.'to] 


S be-wanting (as before, $6, );z. oc if; S be 
through L, if it be —S (as above, $ 10.); but =Y 


the Parabole in 1, $4 3, Or 4 Paints; ry fg rom which, rig” | 
P iculars be demitted to the Axe or Diameter, 
all _ R as well falſe 2s true, will be had ; viz. 
if in the 1 Equation p be wanting, and it be—r; 
thoſe theſe Perpendiculars will be the tre Roots, 
which ſhall be foand on the lefr fide of the Axe' (as 
NO); and the reſt (as MO) falſe. bs 
2. But if in the Equation p be had, and it be—p;] 
thoſe will be the true Roots, which ſhall be found on: 
the left fide of the Axe (as N O); and thoſe falſe 
(as MO), which on the right.” - 
But contrariwiſe; if it be +p, thoſe will be the 
true Root ,/. which ſhall fall on the right fide of the 
Axe or — (as MO); and thoſe falſe (as NO), 


- - 
- _— 


=X hn Circle neither cuts nor- touches the; 
te in ay Foitt, " it 7 a token of an impoſ;4 


ts of ho'Roots, " 


— 


Poul 


» wa, 


? " 
G = 
2 4 7 
x 


Quoram: omainm dewontrato , vin form frvmadn Mqua- 


tipnum-. per PETCUTrT! -(U; mens 
quam verd' Tm aggpelſt Nero, "y ſictar far mid pauli 


- 6 5 
" Non eſt; Fo { qudd Parebolack! ( ut hetered off homes 
Lacinam ), ad 'Clafſis primi , _ & paxrtis prioris 
_— nedum prioris partis quint j partum, In anxili- 
am'"$fygcemus-;' tum 7 STE foam nxa, Famuliifte ſold 
dircalo, ankco , perth: fot $ 'adinodum 'matir-"lfvetur : 
Quanydexters? tire ' & aufpicetd obftetricis ( ancillante 
(lo 'CittuloJ-Pattes hac m| re poſſit agere (myfteriis 
1quidem gravida ) Parabola ; non abs re, imo opers for- 
fan 'eri proian, Cut Repute : pros LIED tudinem 
y avg PRE: 
i 'J07 $3 3 Jiu! "ITN "7 


PyY —— 


5 0g OS J%.F -\-43 \S .# x -*? 4 
- : . 


De FEquazionibus rao "Dwta ts copftracndis : 


; e 97 *s Loidin 
Ede job mio goed Fervdan ng, A's $f MH 


F\® Mines hujus cenſds Bouknjoots fy unlcam quider 
O lam formulam funt 94s 2 | Ve | 
wy: ; BB *25  BS ne 


SD OLEESETS Pais > my 


LA, e{ ON. 


os wu 


{Rule Ceneraks. Lapeas. 0 dm, | 


_ Deſcribatur Parabola NA 


-|Onin-fit (ihe | I 
4 bY a VAo 


1JAD=AH =b mags 4: ks; \V>DIrk92A 
+ ome) _— dd "Wi of & Mee 


_ EEE » 


4 


ts. Which befor will appear .in our W-" 
Whi I fhall attempt, [ fi 
Me ro make this Apology. - 

h no neceſſity of invoking a Parabole (as of old 


| they bh Funo Lucina ), to midwife forth the two firſt 


Claſſes of Equations , as alſo the former part of the {e- 
veiith, much leſs the former part of the fifth: Seein 
without-'her aſliſtance 2 Circle only may with more eaſe 
perhaps, and timely enough hring it to birth; yet. how 
dextrouſly and luckily a Parabote (big with Myftcries) 
Circle only, as it will not be altagether es our Nu 


Amplitude of our | Ganeral Rule. , 


. 
—_Y ME —_ 


The Demnouſtradcn of all ahich; running, ITS | 


can in this buſineſs aCt. the Midwife's ſos yarks by help _— - | 
ſo perhaps worth our while to ſhew, th that It blazc = | 


TORY mA. 4d _ 4 = 


. CLAS. I 


| Of the Conſtruction of Equations of the fourth Di- 


menſion, where all the terms (p, q,r,) are wanting, | 


or where affetted under na Parodie Degree. |. 
A LL Equations of this kind are reducible © t6 this 


one only form. . * < : | 
"F x*  * Ky -$.=0. _ = 7 = 
Central Rule. L=b=AD. o=d= DH. F. | 


Gen,Rul 


2 
FO 


Let a Parabole (N A M) be alttribed, whoſe oe 
tus Reflum L (or 1), and Ava Ay; ln "hich. 


1 AAD=AH=b= ==. On the one part@fAH'£ h 


ways produced ) let be — AY=f.;'and on the 
2 : R 


FFig. 4 | 


bd 


by calls Be" L* x 


B 3, £ < $——Þ of 


([ 


1 


- © —— ; ok 


. Centro” quidem H, intery 


Formula. x* o* * * — 


wW- i 


3 j A K=5 5 ; deſcriptodue Semiciroulo, 
4 | ſit IK, pact, eſt AL 

| [quz occurrat hoic Semicirculo (1L K), in 

Circulus ( LM) { at Farabolom 

: cu us N qui an oe 

| Tradices quzſ tz 3 quarum altera vera, alcera: falls. 


ad i Axem 


60; 


Ae ie | 


X oaroro 


1% 


AD, vel AH=b=<. 7x 
en, 
(L=3 =) AL? =Z- 
(HL>= 
b +%z=Q Rad. 


| MO=—x. 
L NO :: NO-.*AO. 


þ . oF $2 

AO oAD= DO. 
3x (—b, v) —== -DC 
d2+E—r=DO. 


2= N.O#; 
; x*'=M Q®. 


Demonfre | 


| 


+ circulum: | 


> « . = = AO. * 


) Q Rad... 
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Fig 4. 
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47, 61: 


11 +12 
47, &1. 
II Sad 
13=7 


x L* 
Tranſp. 


LEE! 


* +» 32 Alt 2 tes WEI 


. . [rabole-in the Points: N and M: From which Perpendi- 


| 


peg ſide A K =] mY : Anda Semicircle being deſcri- 


4 bed whoſe Diameter I K erect A 1 perpendicular to 
; the Axe, which may meet - this Semicircle (1LK) 
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' At manum de Tabula; quay methodum'quIad!] 


;[Regulam Catholicam exquirendam uſus ſum, (qud impen- 
ſins demiraretur 


-[altioris ſubſelliifuſpenſos teneam) quaſi occultum quoddam 


thematicorum @ulpus, & :noanulios 


myſterium preſliſle, in animo erat, ; 


| Apud Diophantum enum, —_—_ quam plurimos, qui 
|Veteranos qua Neotericos, ſepiuſtule artem -celare (quod 
maximam artem autumant) conſuetudinem invaluiſſe non 
ignoro. Et hoc quidem de induſtria-feciſle ſtatueram, ut 
| Tyronibus (in quorum uſum ſolum hec exarata ſunt, & 


| quibus folis hac in re conſultum eſt) voluptatem illius, pro- 
{prio Marte, inveſtigandz, non preripiam. Diu quidem 
| multimque anime, revolvi, quid agerem z anxius herebam, 
| & qud me verterem, plane neſciebam. Tandem verd (ae. 


bus haud paucis clapſis) ſuſcepto confilio non ſtare, ſed 1 


| propolito relilire decrevi : | Era ſententid priore ided dece- 
| dere viſum eſt, nempe qudd voluptatem quam a fontibus 


Geometricis haurire expectarent Tyranes,- cruciatus, inter 


{ inquirendum (rebus cetiam non ſemper auſpicatd ſucceden- 
imp turos ſuſpicabar. Ab-illis igitur! 


tibus), minime compe! 
mihi gratias habitum ri perſuaſum habui, fi cos tanto onere 
levarem, tantiſque ex ambagibus & Mzandris manuduce- 
rem, methodurg ipſam, qua Regulam Generale ipſe ex- 
cogitavi & comperi, breviter perſtringendo. 


Szpe numerd admirari ſoleo, :quibus mediis, five veſti- 
glis in Xquationibus Cubicis & Biquadraticis (quibus ſe- 
cundus Terminus deeſt) conſtruendis, infiſtebat Cartefivs. 
At tantum nonobſtupui, ſaltem non ſatis mirari potui, quo- 


 [modoegregio illo viro (quo nihil majus habet orbisGeome- 


tricus, tanto ingenii arumine & perſpicacitate imbuto, ut 
omnes in ſui admirationemxmeritd rapiat), tam portentofa 
& rara (ad hanc rem } tia) perſpicienti, etiam alia 
cjaſdem farinz, & perſpetu quidem que facilia non de- 
prehendiſſe contigilletz; nempe, qudd pon que Parabolz 


cujuſvis Diametrum ac -Axem animadvertiſſet. Si enim a| 
mY quovis intra vel extra Parabolam pofitione dato, | 
| | Cir. | 
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{ "Ad hereT had determined to-put a-period to this Tract, 
intending to ſappreſs the-Method, by which I came in pro- 
ſpe of the Genera! Rule, and to reſerve it as ſome choice 
|Secrer; to the intent, that the meaner ſort of Marherma- 
ticians might be rapp'd into admiration, and that I might 
detain ſome others ot an higher form in ſuſpence: _ 
- Ft being an. uſual thing with Dzopbenims, and very many 
Veterans as well as Neoteries,, t conceal their Art, 
hich-they Iook/ upon as the greateſt point of Art. And; 
this-truly deſignedly I had determined to do, that I might | 
not anticipate that pleaſure, which Tyro's (for whoſe uſc 
and ſake only all is done what I have done) might, by their 
own induſtry, find in its ſearch very much; and a long. 
 |whileconcerned I:was,. and at a Rand what todo, cither to | 
conceal, or diſcover it: At length (tho-lopg. firſt) 1 re- 
: folved not to ſtand to my former determinations, but to make 
adiſcovery; and that which ſwayed and iled with me 
moſt , was, That the pleaſure which Tyro's might _ 
whiles-buſied in its Inqueſt, I ſuſpected might not make 
ſuitable compenſation (things not always ſucceeding ac- 
cording to their expectation) for the pains they might 
ſuſtain in its-ſearch. I conceived therefore I might do them 
an acceptable. office, if I ſhould cafe them of ſo great a 
burden, and lead them out of thoſe Mazes and Labyrigths, 
in which they 7 be toyled, by diſcoyering that Method 
ly-which Loy found out the General Rule. |: 
; I have oftentimes wondered what Mediums Des Cartes 
uſed 'in the finding outoof the conſtruction of ſuch Cabicand|' 
Biquadratic Equations, wherein the ſecond *'Ferm is wan- 
ting : But I wondred much. more, that fo excellent a Man]. 
whom the Geometrical World hath none greater, one 
endued with ſo great ſharpneſs of wit and perſpicacity.t'1at]- 
- The deſervedly becomes the wonder of all), ſeeing and fin- 
ding ſuch wonderſul rare things as (touching this buſineſs) 
h Nis, ſhould not have been ſo happy as to ſee and find other 
things alſo of the ſame nature, and altogether as obvious; 
viz. That he had not as well conſidered the Diameter of a 
bole, as its Axe; for if it had been his hap, from any} 
int within or without:any Parabole given in Polition, to]: 
EE ' have 
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 haye deſcribed a Circle, paſling as well through the Vertex 
of any Diameter, (given likewiſe in Poſition) as through 
the Vertex of its Axe, and-had applied that Operation to 


miſſed that mark which we aim at, viz. have found a Me- 
thod far the conſtruction of all Cubic and Biquadratic Equa- 
tions, howſoever affefted, as we have found. What the 
reaſon might be, he had no reſpe unto the Diameter, I 


This moſt excellent acute Man (I cangot ſay, was ignorant 
of, but) took not into his confideration a-certain propriety 


- | his defign) which if it had been his hap ſo to have done, no 
doubt (he uſing the ſame Mediums which I am about to diſco- 
ver, when he amuſed the World with ſuch rare Inventions , 
and things never before heard of ) he could not but with grea- 
telt eaſe have made afull diſcovery of the Vniverſal Rwle. 


the Diameter, which he did to the Axe, he could ngt have] 


know: not; but (begging his pardon). I humbly conceive, 


of a Parabole, (than which none could ſo aptly have ſuited] 


; 


De Regala Generals inveſtigand4, 


I a punto quolibet (puta H ) politione dato, intra! 
vel fextra quamlibet Parabolam datam , & ſub| 
eodem Plano, deſcribatur Circulns, tranſiens per 


| Verticem ; pay el poſitione data, ſecans Pa- 
rabotam, in 1, 2, 3, ſen 4 PunCtis ; & abs ipſis demit- 
tantur ad Caen m1 : pl mma rnned: non ſolum 
tomnes Xquationum fortule , quartum gradum non exce- 
dentium eluceſcent z ſed ad pep..0 rnendas. Regulz 
\poflint elici. Enimverd, | ia 


| Si 3 Punto H ( politione dato )) demittatur ad [goon 


LS Perpendicularis HD, erunt DH, AD, __ 
Itione ſimiliter datz. | 


[ 


Et fi4 vertice Diametri A, ( Fig. 50.) ducatur AB9 
DH); erit BA politione data. 


Pro varia poſitione PunCti H liquido conſtat., Pundtum | 


D, citra vel ultra 3 _ a \; verticem cadere one: 


Omnes varias poſitiones Pun&ti H, huevvicainien eſlet 
exponere; unicam tantum, inſtar omnium proferam , & 
in exemplum dabo Ads 
[ Axis 
| Fingatur PunCtum H, ad kevam ai —7 politione 


ri; & Punftum D citra  corundemn vertices cadere. 


\ 


S E- 


' The manner of finding out the General Rule. 


F from any Point (as H) given in poſition, either 
- within or without any given Parabole, and on the 
ſame Plane be deſcribed a Circle , paſſing thropgh 
; A | b k . : 
the Vertex of its , te —_—y given in poſition , Fig. '3 
Cutting the Parabolein, 1, 2, 3, or 4 Points; and from! 
& . Axe 
ROO be demitted Perpendiculars to the rr ASE : $ as| 
all forms of Equations, not exceeding the fourth degree, ſo 
Rules for their Conſtruction may eaſily be had. For, 


13 | 
| 1 
,5o | 

b 


If from the Point H, (given in poſition) be demitted | 
: Axe . |; 13 

D, Perpendicular to the Tame | then will DH, 5g. $ 

D, be given in poſition. wy 

And if from the Vertex of the Diameter (A) (Fig. 50.) | 


drawn AB DH, then will BA likewiſe be given in| 
fpoſition. 


Yo 


| According to the various poſition of the Point H, it | 
is evident, that the Point D, may happen below or a- 


; Axe. - 
bove the Vertex of the I re 


It were needleſs to ſet down all the diverſe poſitions] | 
of the Point H; I ſhall inſtance in one only, for alt, viz. 


T Let the Point H , be ſuppoſed to be poſited towards 
TP [the left ſide of the —_. C and the. Point D to Fig. oo 


Diameter, 
fall below either of their Vertex's. 


be. 


Z 2 | S E-|. 


- 
4 A. — - 3. 


£95] 


pe [ 


'Lattus Rect. = L, dat. - - 


e 
4 


M4 nates 


We: WE + 
AD=Þb 


DH—d : poſitione my 


| 
2 Þ 2p oj H A? 


bY + @*| = HA? 


SERIES 1. 


" 


NO= x. 


Oo 


"bk NO : : NO . AO: 


ET TT 4x . = AO. 


*  b=HP 


pt typ 


angle (DO, u) HP; 


FNO—(OP, v DH= PN. 
x — d =PN | 
d>+x*>— 24x =P N> 


HP þ+PN*=HN* 


2 — + x? —2dx=HN", reduc. | 
2L*dx 


p+0+T—eLbw— T 
op 
+= 


—HN*=($ 9 be4-&*| 


4 A I-AA > 


Va 


Tie) 


111 


12 


I4 | 


AD=b 


wo” MO :: M.. AO. 


., _—_——} 


—_— 


© SERIES k 


Laftus Re&. =L, given. 


X X X. 
DH=d c given in poſition 


AE 
CHA 


MO a. 


XxX XxX X 


+. A :: x » ==AO. 


pages © "HP. 


b o—=HP 
2b x* 


os +5—==HP 
OTE: bis )DH= —=PM. 
d* | SO Sdx=PM 

ET 


bed? = RE 4 x9d-ad x = HM?; reduced, 


| ka 
L* 


+a E—2Lb&+ Tu SHS +T 


Fig.13- 


Fig.13-. 


SERIES 2. 
Latus Rect; = L, dat. 


BA=a | 
| A D=b> poſitione data. 
DH=d 


AD*-+ D H* = H Av. 
b* + d> = HAs. 


NO=x. 


oY y BAZ=(NF,u) OR. 
FT 2a + OR. 
(L . NO: : OR . AO. 


'L -X :: K—Aa- E—E=AO. 
ADoAO= (DO, v) HP. © 
b—=E+==8p. | 


o flax a*x* 2bx* 


b? py IETY T2 L 


NO— (OP, )DH= PN. 
x — d = PN. 
d'+x*—2dx=PN". 


HP? +- PN? =H Ny. 


| 22x? a*x* |2b 
| PI, Wy Mr Oe a 2, _— 
| | 


+EPE +2 dx. 


xs __ 2a%%42*x* 4 2Labx# 
bd +5; L* —2Lb —2L*d —= 
+L* L* 
bi | 


1.4 eu eb OPT 


=($ 5) b*+&. 


50. 


$0, 


£1467. 


ORE "WIRES" EYE SORT 


74 


p | _—_ | SERIES a. 


Latus Ralk> ==, _ Boren. 

B "on = Aa; | 
AD=b> given in poſition. 
DH =d S IH 


7 D*- DH*=HA*. 
b* + d*=HAs. 


|MO = x. 


$20: )B4= =(MF,u) OR. 
(x a=OR, 

L . MO :: OR . _- 
"ſt X :: X--a. 


SE =(DO,u) HP. 


X 
— pe 


2a x3 


FMO-—+(OP, vu) DH=PM. 


x KSd=P M. 
q4® x? 2d x = Þ M>. 


HP + PM = ING. - 
2a x3 
ſb?+&+ +; 0 


Ln 
L _2abx 


—24 x, 


2a %k 


> 24 -3 
b*-i- a -þ =: + == aps —2Labx 


Fig.50. 
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Jad Cubicam , ( qui quidem terminus ſecundus deficiet 


{i pro Homogeneo comparationis, fingatur. 


© 1. b--q*=HA*=Q. Rad. tum b2-1-d? evaneſcere, 
reliduamque Equationem ( Multiplicatam in = , ) 


in prima Serie ; nullus verd in ſecunda ) deprimi. 


ſubſiſtere, hoc eſt fore Biquadraticam; qua, In prima 
ſerie terminum { . dum nullum verd terminorum , 


in ſecunda, deficere continget. 


Quomodo autem in figura | conſtrui poſlit b? + d? 
- = == Q. Rad. paucis expedire opere erit pretium. 


Deſcribantur duo diverſa paria Parabolarum, in 
uvarum' altero ( pari,) (nempe, ut in Fig. 14, 15.) 
int AD, DH ſimiles & fſimiliter politz, ac in Fig. 
135 In altero verd (nempe ut in Fig. 51. 52.) fint 
BA, AD, DH ſimiles & fimiliter poſitx, ac in 
Fig. go. Jam, 
| Axis 
Diametri 
pendicularis ALa VS; vel (quod perinde eſt,) fi 
in linea AH, produt4 utrinque, ex una parte ſumatur 

| S , 
AI=L, & ex altera parte AK =7;, orietur AL' 
S 


en Th 


1. Si a vertice e erigatur ad AH Per- 


Et 


i ® 


- Hinc (per $ 14, utriuſque Seriei,) liquidd conſtat ; | 


et 


T2 bj #32 = Q. Rad. tum b*+d" etiam eva-| 
[neſcere , reſiduamque Zquationem in quarto gradu| 
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14 


'h 


I 


|riplied into =,) to a Cubick; in which the ſecond 


Hence it is manifeſt, (by $ r4 of both Series's;) if 
for the Homogene of the compariſon, be ſuppoſed, 


1. b*-þ d*=H A*= Q. Rad. thenb?-{-d» will vaniſh, 
and the ining Equation be depreſſed (being Mul- 


term will be wanting in the firſt Series ; but none of 
the terms, in the ſecond. 


2, b +> } =2Q. Rad. then b*-|-qd* will = 


as before,) and the remaining Equation to ſubſiſt in the 

ourth degree, that is, will bea Biquadratic;z where, in 
the firſt Series, the ſecond term, but in the ſecond Series, 
neither of the texms will happen to be wanting. 


briefly ſhew. 


Let there be deſcribed two divers pairs of Paraboles ; 
in the one of which (as in Fig. 14, 15.) let AD, DH be 
like, anda like poſited, as in Fig. 13; but in the other 


a like poſited, as in Fig. 50. Now, 
Diameter' 
to AH a Perpendicular AL=4 >; or, (which is all 


one,) if in the line AH, both ways produced, be taken 
on the one ſide AT=L, and on the other fide AK —= 


k) : SS 
T4 then will AL'=. 


How b&þd*+ = may be made = Q. Rad. I willl 


pair (as + Fl. 52.) let BA, AD, DH belike, and| 


1. If from the Vertex of the AXE be ereted|F3 


nfo 


| 


14 


Fig. Fl 


HA Lv BL2 "Ret ONES 
4042 =@.nad NS. 
2. Si Dianerro A H, deſeribatar Seeicirouis, in 
quo, vel idfcribatur AZ=zo5 IT velGguadadem cft)] 
demmiter AE=zAL Cfipra (k) imets, ) orietur- 


@ = 


I 


Soma nt 

+ 0-5Z=Q Rad. 
Paz |. . 

Pp ans '&. 

Se ea ta {ZS) =0-. 

| +UL. 

n+ * —2Lbx*—21*dx=0; io =. 

L EE I 

” 922 BB | Wy 

+ L* x. 

Series ſecunda:continats. 


=: 27 
JONU 2L abx 


—2Lb—2L*d 
+ L Þ 
| Sap 
x —2a3) +2 x* FERDINN nd OY 
—2LbÞ—2L 


+L> 


hen — 


C$1 


Ls 
Þ 


116; 


-Þ 


iS 


SHA AI SHI. 
W+E+7 5 =QRad.C 


2. If on the Diameter AHbea amueionie deſcrib'd, 


> w. w.d. 


ſandin it, either inſcribed AZ=v 5, or (which is 
- [the ſame nga wa AZ=AL above ($ k) found, 


then will AZ*= = 
OO GABB—AP=HP 7 
And b*{-d*— © =QRad. w.w.d. 
The firſt Series contioued. 
L*d I \. 
ogy +=p =(2533) nl, and 
wX*—2Lbx +2120 GY =o. 
AL x 
X* Lbx* 25 « L* 
Th way +21 = =03 in—. 
L* 
= - 
i +L-2x. 
The ſecond Series continued. 
| po Fx —aLebx < 
L [3 = WE ==pp3 in L*, and 


TE A WT XY*—2Labx (+5) © 
—2Lb-+2L'd 
+L* 


Aa2 


I4 


Obſerv.? 


pn 


4 


| culo (cujus diameter ſit H A,) a vertice 
[inſcriptz, fi ibi habeatur + $S oportere tranſire; Que: 


+ a*x?+2Labx 
—2Lb—2Ld 
IF 
' © 
- ga ant RtteS, >> 
| — 2Lb—2 Ld 


FR 1 


L I7 
2-0 +E 


ARE ———— 
L* 


"=6AON 


18 


_—— _— 


In eAiquationibua Conſtruends. 


aderit ( 
Axis. 
Diametr1. 


C 


zl Biquadraticis verd per extremum quidem L, re&t#e 
aL =v& ? (Aa vertice Dilenetri | ad H A Perpendicu- 
lariter eretz, fi in Xquatione. habeatur — S. 


quidem per Verticem 3 


BEET JE EE 
' Per extremum verd-.Z, refte AZ = Tz » In Semicir- 
Axis 
Diametri - $: 
omnia ab AXquationibus ( 16, 18) patent. 


S 1, aj gp te propoſite ſigna, quz quidem 
in ſecun | 


_—_ quz in una Xquatione ſtint verz , in alters eva- 
dent falfx-, & contra; & conſe 


ipſa eadem Regula (quecunque fuerit) inſervire neceſle eſt. 


- 


1.. Cubicis, ubi terminus ſecundus Trice Circulum Fig.y 133 
| 5O 


ndo & quarts termino - repetiantur , mutentur ,| 
|Cquz in -tertjo verd 1invariatis, ) diverſa quidem a pro- 
polita  evadet ZAquatio, eaſlem .cum ipfa habens radices ;| 


enter utrique conſtruendz] - 


0 


Fig. 313 
Pegs 


{ 
JI: 


- 


Partet] - 


Xs." L —" dad J—_— 


_ "M \ 


ww Ww WW we 
x 


0bſerv.2: 


0bſerv.rſ 1+ Cubic, where the ſecond term is ? 


|from the Vertex of the SAX © if be had + S. 


; that propoſed will appear, having the {ame Roots with it ;| 
1 of which;thoſe which are true in the one-Equarion, will be 
| falſe in the other ; and conſequently the-ſame Rule $4 ws 


2*- 4 | Fa by 
| EE +#2x*—2Labx 


'L* | 2.4 /: #% pi 
—2Lb+2L*'d '> =9; in-. 
FL L EF 
Al E” | 
I x3-|-2ax* + a x—2Labd _. : 
| —2Lb+2L2d c a 
E*: 


In the Conftruttions of Equations. 

wanting 

I | not wanting 
the Circle, muſt paſs through the Vertex of the 
Axe. ED, | 
Diameter. 3” 


2. But in Biquadraticks, through the Point L , of the 


Right-line AL=/ © (from the Vertex of the 9 0 


WS. to H A Perpendicularly erected,) if in the Equa- 
tion be had — S. | + | 
But through the Point Z, of the Right-line AZ;= P 


EN inſcribed in a Semicircle (whoſe Diameter is HA, ) 


Diameter 
All which, is.evident , from Equations 16, 18, &c. 


If of any Equation propoſed the ſigns be changed; which: 


are found in the ſecond and fourth terms , ( thoſe in the: 
third remaining unchanged,) another — diſtinft from 


Toever it be,) will ſerve for both their ConſtruCtions. 


; "This | 
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Frarer ex comparatione vationum ry 18, in primd| 


']Serie, cum. 16, 1$, in, 4 : A quantitate enim” 3 
[Regula; quemadinodum fuſins i POE: 
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FY < 7/2008 


mus , & ununiquenique_texminam lius,, correſpondenti 


if 
! 
3 
5 
1 
'2 
: 


fieri non poteſt , ut. immuterur ;quani non* ingreditar 


—  . 


_ 


De inveſtiganda Reguls urricuique eAEquationum forum e 
Conſtruende inſerviente. 

Si utriuſque Seriel Equationem 16, 18, ( ſupra 

inventam, ) cum alia ſitnplici aſſumpt4 ſimili- __ 


termino hujus aFzquari fingamus ; cron Centralis ſub 
involucris Co-efficlentiom latitans, & Etebriseruere cogetur.|. 


—_——_—_—_ 


= 


Primo, Xquationem 16 yel 18 (ubi ſecundus terminu 
deficere. contin git,) ſupra inventam , cum alia fimili & 
#quali :fawped (qua ſimiffter ſecundas terminas _ 


conferamus z nempe. 

16 *—2Lbx*—2L*42 (50S) =0 

4 L» | inventam. 
x —2Lbx—2L*4=6. 


TTY 


Compernatica cums 
[rb 20n 4x (28) As Akinges 


XY X59qx—r=0.- 

Primd fingamus, 
XX —qQx —TI =0. aſſuroptam. 
bx 3k —q x* —rX (950 =0: 


yy ER 
EE ——_— ————_ — ” _ 


ie eng ih ry 
"16 and 18 


lon che Bet Series, ED th 


With the 36 and 18 in the ſecond : 


it is impoſlible rhat the quantity $, ſhould make any 


{ſball more largely appear. 


change in that Rule, af Thich it is noPart 3 3s hereakter 


eld AM. 4. KI LAS 6 SS % * TY 


ſeveral form of Equations. 
If we compare the 16 or 183 Equati 


the Central Rule, which lies hid u 
Co-efficients , will eaſily be Uetefted. 


had 


Of finding out 4 Rule, ſerving for the dendratties of of each 


f both Series's, 

with another aſſumed ſimple and alike; and ſuppoſe each 

term of that, to be equal to oCatreſppaceas term of this; 
the Covert of ” 


et mm gs © bun 


with another like and equal aſſume 
{the ſecond term :is wanting : viz. 


116 x*X—2Lbx*+2L*dx(5S) = 0 
+ LD? | 
18 2 
— L?. 


' Tozbe compared with, 
19 { *57qx*-+rx (58) 0) |,qumed. 
20] (X*XKJq.x + r=0. Ts 

Firſt, ſuppoſe we , 


21; FxOX—qx+r=0 | Lone 
CSR Cn ; 


__ 


Firſt, Let us colnpare the 16-or | 18 Equation: be 
found , (where the ſecond term hap ppens to be wanting ) 
Jn which key 


_ 


+ [30 


[37 


32 


28 


29 


uf 
- —— A 
*% PI 


k ? AN 


mones 


—2Lb+L*===q b bo ram 
"X45 $a ——_ 


Pari jure, — 2L*d =—r ejus correſpond. 
g? => =d = DH, ad Axem +. 


byT 


Conſelter. I. | 


X*KX —qx'Frx (75S) > 
= - =b=AD 
Orietur & *. |: * —__ -- > Central 


Secundo, fingamus, - 


10þ6:9 pu | | 
x'*x+qu*—rx (FS) of aſlumptam. 


.. Ex hypothely pate, 


—2Lb+L*= ly Ejus correſpondenti. 
EET: 
2 <p | 


Saks "oy —2L'd=—r, ejvs ks + 


© 


g* == wah, & an Axem. 


"a 


| 'Ex hypotheſi liquet. 4-2. k 


Si proponeretur Xquatio conſtruenda, 


-T(X3-KX —qQKx Fr = 0. 
37- 


Con- 
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127 


28 


It is evident by 6ur ſuppoſition. 
— 2Lb+-L*=—q, its correſpondent. 
RN ph q=232Lb. 
+2 = = b = AD, upon the Axe. 


By parity of reaſon , LY 21d =-+r. 
=d=DH, JA to the axe. 


g” p/ 2 N 
| Conſeftar. 1. 
"If the Equation propoſed ſhould be, 


xX3>>x—qxZr =0 
is K—qx-rx (FS) at 


5h 7 =b=AD 
Then will & ?. * | $ Gat 


Secondly , ſuppoſe we, 


th et 
x**+qx*+rx (£5) =0 


It is manifeſt by our hypotheſis , 


Fr aflumed. 


—2Lb--L* = +-q, its correſpondent. 
L*--q= 2 LD. 
2  L=b= AD, upon the Axe. 


2 2L 


By the ſame reaſon, +2L'd=—+r= itscorreſp. 


-— =d=DH;, 
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Si propotieretur Mquatio conftruenda , 
"xx A-QX.TL = 0% c : |? 
x*x+-qur/Trx((J =0 | 
; —oE=b=AD 
Orietur« * I  -  # Central. 
Q ==40X DH 
2L 


Quz duo Conſettaria quartum Claſſem com plecturitur.' 


oy nt die: DH, .L ad Axem; 


» wo CC 


Secundo, Fingamus in Xquationt 16 vel 18 inventh, 
& in 19, 20 aſſumpta, tertium terminum etiam de- 
ficere; nempe, 
x* Xx (—2Lbx'\—21*dx(5S)=0 
| ( +L* ) -pInventam. 
x'* (=qx) — 212d =o. | | 
Comparandum- cum , 
x* roms WE: MT 
Sas ic = A ——_——_ 
Quandoquidemex hypotheſi ſupponimus q=0o, g* 
[—2Lb=FL- =o, ths correſp. (L*=2Lb, ra . 
OR =2þ. | T, 
== b=AD, in Axem. 1 40 
T 2 


If an Equatioa propoſed, were, 


| (BK +qxEZr=o. 
28-134 | : $ 
x** +qrx'=rx(5S) =0 
Sa =b=AD' 
31. Then will 2 © al EN C Central. 
| "=d=DH 
33 | 2L 
Which two ConſeCtarjes comprehend the fourth Claſs. 
| Secondly, Suppoſe in the 19 and 20 Equations aſſu- 
| med, the third term (or q) to be alſo wanting, viz. 
16 55 x* (Z2Lbx') +2L*dx(X*S) =0 
4+L* found , 
18 [36] (x3 X* TT: Lc=0. | 
-L* 
| | To be compared with, 
rg [37 whe =_ RP 1 
| allumed. 
20 [38] (x3** r=0. 
+ [Foraſmuchas is ſuppoſed q =o; OL 
1x5=37139| — 2Lb+I>=0, 1ts correſpondent , 
Tranſp. 140 Eh.” =2Lb, or)L =2b. 
£ (141 = =b=AD, onthe Axe. 


oy 


And Tr 


=d=DH (as before F 25, 26; and 


32, 33-) 
Bb 2 


Co 


” 2 W- 
TE = OO IITTTas + i rs my 


26 


13 


19 


20 


144 


Li 


43 


+5 


47 


Conſeltar. 3. 


Si proponeretur ZXquatio conſtruenda , 


X3XXFr=0. : 
$ *X rx (57S) =0.) 
— =D = AD | 
| Central. 


Quod tertiam Xquationum Claſſem compleCtitur. 


bY 


Orletur 


T 


Tertio,, Fingamus, in Xquatione 16, vel 18 inventa, 
& 1N 19, 20 aſſumpta, quartum terminum ( preter ſe- 
cundum) deficere; nempe, 


| x * —2Lbx*(—2L*dx) GY =0 
| I 1 


x3 = 1" X (—2 L?dx)=0o, hoceſt iaventum 5 


x? x —2 Lbx—2Lb=o. 
+ L* + L* | : 
Comparandum cum , 
"oh + q x? X hrs 
eg . aſſumpta, 
XxX Xx + J= 0. 


Primd fingamus , 


eB oN 
| 


w*—qxX (75) _- $ afſumptan. 
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. Conſetlar. 3. | 
| If the Equation to be made, were, <p 
7.10. 38 X3x Ir=o. ? Fig.n0> 17 
j I 43 | F; II 
2 12 37 x*3X&Erx (55) =0) yh 12 
41 | 1 =b=AD 
Then will y- 4 Ss Tan 
| | S .. 
42 === DB 
| | Which Comprehends all the Equations of the third 
Te Claſs. _” 
Thirdly, Suppoſe (in the 16 or 13 Equation found , | 
and in he 19, 20 aſſumed) the fourth term (beſide the 7 


ſecond) to be wanting ; viz. 
16 | 44 2 hab (FS)=0 


\8|45| x K—2LÞ2 =, found,. 
+I 
To be compared with, 

19 61(xt XL q 3 X IS) =0 

4 | XK +9 C5 ? aumas. 
20 [47] (x?*KEq=o. > 

| 

Firſt ſuppoſe , 


47 5 xX*KX —q=0-. 
46 It &—qr * (75) = 0- 


3 aſſamed. 


On 


WHT; Ab 
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54 


»» 


[3*! FF —"q = 0. 


Ex hypoethek patct , 


Ex hypotheſi etiam liquet , 
o=q=2 L2d, <jus correſpond. 


g*, d=DH=0; adedque, Punctum D & Hin Axem 
co-incidere. 


7 | Conſebtar. 4 
Si Proponeretur Zquatio conſtruenda, 


x* Xx — qx? RK (}Sh.= at 


Orietur 2 


Secondd finge , 


SIN 
x* + qx?#* (—S) =0 
Ex. hypotheſi patet , 

—2Lb+L»= +q. 

L*—q=2Lb. 

=— + =b=AD, in Axem. | 
ian =DH=a, &c. (600d $ 53-) 


£ aſſlumptam. 


"PTY? 5 - 1 85% $25 + 2 F%-#- 
LE : FE a> Pra « 
ENT 
©. 4 1 
by # 
. 

t b 

4 


Fig. 5- 
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52 
53 


4 $- 


54+ 


It is evident by our ſuppoſttion , 


— 2 Lb+LÞ =—gqg. 
Rs mn 7 


_ = +> —. 7 DA D, on the Axe, 
It appears likewiſe by the PP nEg 
o=q=2L'd, its correſpondent , 
Conſeftar. 4- 


If the Equation to be made, were, 


DE DGo et 
Gx** —qu? X (78) =0V 


Theawil $5 +33=b= ADE Contr 
5 


'Secondly, ſuppoſe , 


[bes + = 0c | 
| *& + axX (5) Y aſſumed. 


By ſuppoſition it appears, 


—2Lb+pDP=+gq 
& = 2 L Þb. 
g*, — = = b ='AD, on-the Axe. 


New dom DH=0, .&c. (as aboye $ 53.) 


- { = 


g - d=DH=0, and eg, the Point D and H, to be 
: co-incident on the Axe. 


© 4 


64 


65 


OO” 8 - 0 0" I 


-—— a hs 


60 


66 


; Conicludunt. 


| dus terminus continud deficit. 


———. —_— 


Conſettar. F: F 


Si proponeretur Kquatio conſtruenda , 


BMP : 
x*X-qr * (—S) = 0. 


9 Y ail as = 
Orieary's * 2L =bF- ns Central. 
| o=d=DHAYy 


Quz quidem duo ultima Conſettaria omnes Aquatio- 
num ſecundi Clafſis formulas complectuntur. 


PEST 


Quarto, Fingamus in Zquatione aſlumpta $ 19, 
(cui — $ 16 adzquari ſupponitur) quaatitates, 
tum q & r (przter p) deficere, nempe 
x* X x &-— $—0 aſſumpta. _ | | 

Ex hypotheſi q=0; g*, —2Lb+L*'=o, ejus 
correſpondenti ; Bp 
(L*'= 2Lb, yeD L = 2b. | 


g*, == b=—=AD, in Axem. 
Eſt autem d =DH=os, &c. (ut ſupra, $ F3-) 
ConſeFar. 6. 


Si -proponeretur Xquatio conſtruenda, p 
x * X* X —D = O. 


L — — 
Orietur J =b=AD Central. 
ozd= DH | 


ConſeRtaria 5 & 6, primam| Xquationum Claſſem 
Ha&emis de Regula Central inveſtigands, ubi ſecun- 


4 


Secundo , 


Fig. 8, 


Fig. 4 


I 


8 LR 
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| titieg both q and r (beſides p) to be wanting , viz. 
[x*' & x kX —S=o aſſumed. . | 


L CREEEY 
: Ce rn | a 


is wanting. 


| Conſettar.i 5. 
If the Equation propoſed to be made, 
8" +I | c 
x*|-qx'F* Lone $); om ==. 
Then wigs 2 ® - Em any Central. 


g9=d=DH 


Which two laft ConſeCtaries comprehend alf the 
forms of Equations in the ſecond Claſs. 


Foxrthly, Suppoſe in the aſſumed Equation $+ 19 : 
(to which the 16th. is ſuppoſed to be equal,) the quan-! 


By ſuppoſition q = 0; g?*, —2Lb+ Bs 
its correſpondent ; and 
(1? 22L by or)'L =zb. 


g*, = =b= AD, onthe Axe. | 
Now d=DH=o, &c.. (as above $ way 


Conſeftar.. i: 
Sf the Equation propoſed to bo! made be, 
x'* * * —S=0. .-_ 


"+ ? 4 


o =d —=-DH 


* The 5/and 6-Conſettaries cortlide-the' firſt Claſlis.| 


Hitherto of finding out the Central Rute,: for the 


| Conſtruftion of all Equations , where the ſecond term 


Fig. 8. 


| Fig. 4. 


<—_— 


Ge | | - Seeing 


4 do ba od tabs ED A, 
EIS To Ns EY EE no ME EA ent vibes OT LINE =r > IO [1-0 5 ; , "oy 
N \ Loſt oy "IL > SER I : ESE IE LANG bo Ln x KY Beers... £", oP Py + Fo ot x "E.-5S 4 - 790 nt PRrY” 
% *t , LS fag Oh IS r ne OWLS" « CS 2 lt 14 gs c FR RES... 3SY 
{ L % : 
F . : F P . A 
; ? 4 , Fe 
= | i 
% : _ 
i Bos Ty” 4 FOGArT* SOvUPERC 
: _ ”_— nd F490" ae. ” 
[ "33 


16 


138 


| [nempe, 


j q Mt 24x* + a? 4 $4 3222.=0. \ 


Ur | 
72. 


. | Axi Parallelam : vel- (quod pe 


Secunds, Equationem ſupra inventam $ 16,18, 


- [in ſecundi Serie, ( ubi ſecundus terminus non deficeref - 


contingit) cum. alia fimplici & Aquali aflympta, (qua 


ſimiliter ſ{ecundus terminus aderit) inter ſe conſeranws : 


X'—2ax3ha' x*-2L 
—2Lb—2 


Tf 
+12 | 


invent. 
w3Lb21-. 40 
+ LE. 


Comparandam cum, 


+ 


P8645 2qePtrx (73S) =0. 
tr—prigqrt r= 0o. 


6 aſſumpta:- 
Tal $1 

Manifeſtd apparet , 22= 

=a= BA: (&L=v.) 

Hinc, fi in Equatiane- Conſtraenda. propoſita, quar-- 


£ 
2 


oportere ordinatim-ad Axeth contimnd applicari rectam, 


alerites Puntto concurſds (ab A pred agt retam Ay 


ce 
erigi dehere 4 dextrt Paraboks ad Axem 


rem E.—= Fr & ex E, (ata EA ipfi Axi Parallel3, do- 


pretium. : f 


Jam 


p, <jus correſp. idedque | 


tum gradum-non excedente , reperiatur quantitas pz | 
BA= i occurrentem Parabolz in B & A; 4 quorum} 
eſt) a vertice Axis, | 

nec occurrat Parabolain A)duci AB iph a EParallelam: | 


| quo fiet, diſtantiam Diamerri ab Axe reperiri con-| 
þripud.: . quad. quidem animaadvyertifle eperz forſan erit 


| 


] 


q 


16 


18 


D&,, ox —_— 
* 2 at; 4. yt” 
£ 
4 


: : 4 
OW a PER RY aw. 
WR no ans 


2D YÞ ads acer an. A 


168 


l 16, or "8, wn the ſecond Series, (where the ſecond 
| [term happens not to be wanting) with another like 


[is had: wiz. 


| |che quantity p, it follows, that there ought always 
|be Mr” ja applied to the Axe, a Right-line (as) 


Secondly , Compare we the Equation above found , 


and equal afſumed , in which likewiſe the ſecond term 


x'+2a xi-+a'x* —2Labx (FS) =0. 
—2Lb-+2L%d < 
EL? 
x3-þ2ax* +2? x anyeti found 
-—2Lb--2L2dS$ 


+L 
To be Compared with , 
lhe cath Irx(JS)=0. 
x3|-px*Zqxzrq=0. 


Hence, if in any Equation, whoſe Conſtruction 1s 
required , not exceeding the fourth degree, be found 


'T afluned 


BA=S, meeting the Parabole in B and A ; from: 


either of which Points of meeting (as ſappoſe from A) 
{muſt be drawn Ay Parallel to the Axe; or (which is 
the ſame) from the Vertex of the Axe, muſt (towards 
the Right-fide ye the Parabole) be erefted rhe "Rn 


dicular a E ==> and from Es, (EA being drawn] 


Parallel to the Axe, 'till it meets the Parabole in A Y 
muſt be drawn AB, Parallel to the ſaid aE; by which 
means, the diſtance of the Diameter from the Axe will 


Jabways be had; which to have taken notice oF, » Way 


| perhaps be worth the while. 


CC 2 Noiv , 


dl. th. — JT a th. ht — a4 —_— A 


—— —— 


% 


valor , nempe _ - & in locum: a®, ejus valor,” nempe|' 


P. ,. orietur Ms nova Xquationi $ 67, vel 68, in- 
ventz ad zquata, 499 , | 


| 


"I x 


| FRO | 


—2Lb—2L2d 
+ C* 
Comparanda entity 


29%: haben b[onD So, 
x—px*tqztr=o0o. C allumpta. 


Primd tinge, . 


x —px—=qx*=rie(F5) =0. 


xX' —Px* —q X—Tr=0.. 


6 aſſomptam. 


Conſtat, E—2Lb [3 =-— q £jus ESR : 
1+ Eb a= 2 Lb... 


L ry TEE 
Re = =þ= AD; in Diametrum- 

Item, -+-Lp b—21'd=—r, -ejus correſpond. ! 
& fi in on b ſubſtituatur ejus valor. ( ſupra_ in-' | 
ventus ) ic.. 


| 


78] 


69 


of (*] 


_— 


Now, if (in $ 67, 63) in the place of (a) be __ 
tuted its valor, vz. $. z and inthe place a?, its valor, 
VIZ. * will ariſe a new Equation, equal to that found, 
$ 67, or 68, viz, | 


xt px'-- Ex —Lpbx(7 5) = "A 
—2Lb+2Lzd | 
Ft >-found 
[x3 p x?-þ- pb. | 
—2Lb42L'd BE. 
A + L? | 3 
To be compared with ,. 
x*+px3iiqzr*frx(7S)=0. 
| 2. + : r | allumes 
x3--pxtTqxFtr=o. | 


Firſt ſuppoſe , | 


EET —qx*Erx(FS)=0: 
xXI|PxX*—qXx-FI = 0. $ 


It is _ ”— F 2Lb wk L* = — q its *correfp. 


me Lat: 
LL +27 =b= AD, on the Diameter. of 


- 


—+ 2 L»d=-br r its eres 


A ain, — L 
b = Fea .and if in the place of b, be "* 


Lpb-+r=3 


ſtituted its valor, (above found ) viz. 


=8 
by 
La . 
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L 


TY EL bet 

2 2 + 21. 214d = 

+ Polite ae 

C++ Hig =0=DH; AL ad Diam. 
| © ConfefFar. 1. | 

Si proponeretur Kquatio conſtruenda, 


x pxi—qOFrx(45)=0. 

x px SYTIE= $ 

Orietur «Hor re yin Centr. 
Ppt FH = 2 =4=DB 

Secundd, Finge inventam $ 73, comparandam 
Rn ns Gol —qxFr=0 


FE, (Calſurpped 
rp —pr—qr +r.x (JS) =0: 


Patet, +- F—2Lb-L= 
L*-+ E eqiwald 


Si Tak. 
2 FL aL” b= AD; In Diametrum. 


— q Cjus corrſpnd 


Xu j jure, +Lpb=21'd=-+r, ejus oevilh 
Lpb-r=2L'd. 


Si ho page tablicoatog ejus veer (@apra inventus) ſc.” 
tate het, =” 24 F +E er =2Ld. 1 

7 _ | 
#Y THAN ” I Wi _ L ad Diametr:| 


II 


- PR Rns * 


*. 


42 
$3 
to 


FE hen with. 
TT” TH =, Then will be 
L* : 
13,79 |81 Ol 2 ny d. 
'T P 
= ny : + +2. _—_ =d= = DH; A. tothe Diam. 
Confſeftar. 1... 
If the Equation propoſed to be made, , 
| x*Tpx3i—qx*irxF(5 Dt 
75 6o|teg Fers 6 
BP -qQrtr=0. x 
L 
78 | = ++ 3-—h=AD 
| Then willed © SL aL el 
82. Pp Þ-4 29 4. —4=Df\ 
Secondly, ſuppoſe $ 73, found to be compared _ 
1s [uu $3 p2—armr=d 2 an 
| x*px3i—qx*'—rx (35S) =0.Y 
7=34 85] Iris plain; + *—2Lb-+L*=—q, its correſp.| 
Tranſp. |$6 L* + + +q=2Lb. 
t6- KLE. -cAD: - Di | 
E 8-7 OY PT. oans a (2 memrazg 
73= 84f88 Alfo, — L pb-|þ-21*d=—r, its correſpond. - 
Tranfp. [8g] pb—r=2L'd. | 
K | If m mou of b, be mon! > * valor (abave found) : 
Fl Ti VIL. =+O 5 a% then will be, ——_ Pp —r=2D\CL 
Pp LS 
& '91 (Hop Har "3 EA =pn; TR 


I 


Fv 4, - 
$4 
Fig.41. 
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——_——_—— _ 


—_ 


— 


iy 


L 


german 2 
Sl proponeretur Ejuatio conſtruends, 


=px —r*r=0. | 
e7po—qxtrx$ (7) ZT =o, fiet 


LL. p* 'q » HD | 
SPE Tr =b=AD | 

IT qa Central, 
E {- 5 I += EYE —=d= DH\N\ E-71 
s *-p6ET" 1 21 | 


Tertid, Finge inventam $ 73, comparandam 


x3—px*-qx--r=o0. | : 
cum —PX!-H-4 be) ke \ atfumpes, 


xt—px'+qzx?*+rx (FS) = 0. 


Liquet, ,E —2Lb-+ L%= —-|-q, ejus oo 


1 Jy (pas 


+ r — 1 =hþ=AD; in Da 


8L .2L 


| +L p b—2L-2d= + r ejus correſpond. 
= —r=2 Ld; ſfiinlocumb, ſubſtituatur ejus valor 
pra ps nempe , 


AA 
«. } 


Do tc 


JI 


ad Be. 
Saws 7 


ConſeBtar, 2 


If the Equation, whoſe Conſtruttion is deſired, be 


Fig. 44 
3Tpx*—qxrIr=0. : [ro $4S 
$4 |92 : 2 15%, 255i & then will F192 46 
| x*:pxi—qrx*trx(FS)=0. Is 
FY- 4 
L vr | 
v7 | mh T a =d= AD - C ] 
; ve, p ws. 2; os ;entral. 
g1 4 EIT on 


Thirdly, Suppoſe $ 73 found, to be compared 


74 |93| with © + RET —r=0. \ aſſumed. 
&+px+qu—rx (75) =0. 


2 . " J 
73=93] 94| It isevident, *—2Lb+L*=+q Sits correſp. 
Tranſp. | 95 LE —q=zLb. 


9 £ Fa 
= - FL we b= AD; on the Diameter. | 


73=93|/97 | Alſo, —Lpb+21d=—r its correſpond. 
Tranſp, [98 | Lpb—r=2 BYÞ if inthe place of b, be ſubſtituted 
its aſe < _ found) viz. ! 


: 96 FT #5 =þZ +; then will be, w Tons ' 


98 99 RM. | _ |. 
99 L. = | 
ay TE: EL | 
al* Joo * - 4 ren =diz= DH; Ln—_ 
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| - - Cs OE I EE a dns _ RR p _— W 


Conſefter. 4. 


: . ” 
C . -Si.confiruenda proponeretur Aquatio , 


wTIpr bqrzr=p. _ | 
S) 2 = ©)» het 
Mm I px34 qx* +rx} (255 =ob 7 
LE no. dan 
41; $1" Dong peter Tomcat 
i Þ_ PQ - TL = 4 i 188 ; 
Ms, ELIT. | 24G w 
Quz quidem quatuor ConfeCtai ia otavum Claſſem 
complectuntur. | 


. Seeundo, Finge, in Xquatione 73 inventa, & 1n 
74 allumped , quartum |terminum deficere ; & 73 


| coOmMpararl , 


x3TPp x a, hoc eſt 


K* FE = 0. | i 
cops. f 3 +-P3 +4 $ aſſunpts. 


* EPX3 3 qx? X(7S)=0. 
Primd finge, 


EET. | | & afſumpet 
xt—px3—qx?X (7S) =0.J 


| Liquet, 4 iy & +L2 = —q, £as correſpond. 


L+E+q=2Lb. 


LT 4 RE Eu 
Tar b= AD, 1 | ametrum 


”_ wi. —_—Y 0 


JO2 


c5 


1TI 


n3=112 


Tranſp. 


114 
2L 


I11 


112 


114 


113 


| I & the Equation 208 to be made 
| x37px*-qxtr=o. 
be 


x**px3-+qux*irx 3CES3E =0; then 


iz =|- ht J= 0 en 
will , 
$2. 2 29 42 .L1nnt 


Cent. 


Which four Conſeftaries compretn the eighth 
Claſſe of Xquations. 


=+&L 8.7 


hy © 


Secondly. 


= 


» It 


ppoſe in-the 93d. Fyuation found, and | 
in the 74th. ,aflumed, the fqurth-term to be watiting ; . 
and the 73d. to be compared. | 


xX+Z px? - qQx =0; that is 


with EY” 1 J= 0. 
x*tpx37qx*X(7S) =o. 


Firſt, ſuppoſe, 


"Hog =b =—AD, on the Diameter. 


\ aſſumed. 


{ TIEPA= ” _ C aſſumed. 

x* |-px* —qx*' K (FS) = 0. 
'It is evident , £ —2Lb--L*=—q; its correſp. 
40 


Byl 


-— 


73=112 
1renſp. J 


oW1y.. 


433 


115 


119 


iTII 


73=121]t 


Tranſp. 
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EE. 


Mord jure; Quoaine, Gppon ponimus quartum eehins? 


_—— deficere, eſt-r = 03 

ap »b Dn Fi Mgenor AT Si igitur in locum 
5, fubticuaar jus valor {fupra inventus) nanp>y 

X a AL 770 orietar,.* j =. 

ih © toeat a] & 


S : 
a ITE, ;=4=DOH; bi. th Ree: | 


_Conſethar.. 5 
Si proponeretar Equatio conftruenda 7 


TD 36 5 = og. Orietvr, 


: + {£4 =b = 4D] 
——. 
FE Te =dFz DH, 


| IPG 9g 6 


Central. 


Seas 
| xi—pxi 44x * (+S) -— ; | 


Us E —2Lb+1=+9, <jus correſp. x 
: ©2349 | | | 


4; >a —=b=þD; in Diametrus. 


2 


Item , 


kY «1 


&I | vv 


mJ 1TH 


Tranſp. 


"——— 
- Its Ce ee ne Se  mp——— eaktenhiuoedd a9 


; like Dr ed) ts Ri aghe Ty ad ENS. Wa ” : "OR : » 
- , * .- P, . 


- "P 
—_—_—cÞ_llt. 


ton i 


| i f | 
} | By the' ſame +eaſBn ;'fopafinnch a$/the forth term 
2 {wi 1-5 fappefed robe wanting 3' thatis y=0; 
I 16 g _Lph+2L-d=0o, its correſpondent; 2. e. 
117] (Lpb=2L*dory pb=2L.d: If therefore in the 
place of b, be ſubſtituted its valor (above found, ) | -:-. 
EA 47. i Lo Ws 9d, 
| = "He a Then, will be, 
Er Et... 7 
115) s m JET an 205 and 
I 19; E Jn = ?1 =d=DH; _L to the Diameter. 
| 4 16 L* 4T* me ESP 0 
; Conſeftar, 5. 
If the Equation to be effeted, were - | 
x* + px —q=0-. of 8 8; / | 2”, is 
"on x\tpw—qr + 5 (E530 =03 then will he 
ESE 4 E—b=aD 
2 8L "'2L 
"Ih, > Central, 
P þ © 4: =d= DH 
| JN $5 6," 4Þ 
Secondly , ſuppoſe, 
« x*-[ſ-px == 0; 
121 ; OP ry | | aſſumed. | 
' 41 x' jpa* 49x" *'(F5.)'==0:0 de” | 
s HIFI98--$* 19 44 £774}: JTÞE e ETCEOLTS 1 
1224 It is evident ? —2Lb-HL* = 4-9; its corxeſp. 
oy / Ee M p : J 
123 ang. ;l hq =2Ld | TEND 
3 LG _ 71. AC ES 1 
124}82 ET nor : on the Diameter: 


Fig.34- 
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-- 333 
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Aging] 


£67 


DOB. 


127] — 


128] — 


* 4-—_ 


OE) Quoniam ex aeplthe r=0z 


gs, +Lp 


j- 


- _S-”— —_ 


$erhn; 


ConſeCtaria 5 &6, fepriman Claſlem Equitiqnun 
complectuntur. . *. 


w— % as * 


40 
Conſettar. 6. 


Sit Zquatio conſtruenda propoſita, 


EPx-+qQ=0- eb) 

conan 3 {EB F=or fiet 
"pq | > Central. 

Tx PL = 6. rf in Ts 


b—2L'd =o, cjus p< Fg & 
pb==2L*dvel) pb=2Ld. S1 igitur in locum 
b, ſubſtituatur ejus valor, nempe 


—2L -q= DH; _— " INGWOG 


: 
£ 


THE 


Tertis, * HHP in Equztione 73 inward, &il in 74 


1rc 12 Te 


aſſampta , tertium terminum deficere ; = 73 
comperarl. Ja-c b h 4abbrs 2 31 | 

XISTpx* * + 0. 1. 

= Px =P: — ns | |< 
PX FAIR 55)=0 4:1 

? Foils. a9 go © = | — ec 8]+>$1 


—_ 


- 
4 m—_ 


5 | 4 


hl of b,>be fobſlicared i its moth viz. 

124 | [5+ Eh phe thn il; 7 
3 

126 [127 =24- + =2Ld; ' and 


k & : 
4 : 
os 


5 
127 » = hos 
— . 128 Ee a =d= = DH; eo the Die: 


2L 
©" Confelar 6. Ep La 
1 If the Equation to'be madey were: 32S: 
- | | Btpx- Sc — | 
} = 129]5x' tpx*-|-q x * = £55 3 [=ovs ITY 
} 
124 | = ER. oh = b=AD * 
| | 2M 6k 9 A. 8 "TT. 
TA "1 TT =d =D If 
'®  d>4 Y \nY3 ; 
The 5th. and oy. Conſectaries compretend thef 
ſeventh"Cla.” | 12 01220pA. 1i2 
; Gude LAON FIES Bas _ -Y ih fo 0 
35 4 ®. 


gyur= and the 73djto be compared 

a8, "© &: 1, 1 

I { 

with | =pe) +I ==.0- & attined 
He = rx(p53=6 


$5. | 4 


Ee 


- Py Loſe Ag 3hi 34. "LOS fand, | 
| and in 4 74th. aſſumed , the | third term tþ bel 


<þ* wy. 


x* — Ari (x5) =0 


_— Quoniam fypponitur q'= =;0; 
g*, =—2Lb + = 0, £jus correſpord. - 


K12E = 2 Lb. 
EpE= =bh= AD, in Djametrum. 


g' Epb—r=2L'd. Si itaque in locumb, ſp 
tuatur ns valor, nempe , : 1 


PLE —r= = 212d, 


le 5s” 1, WO 
— —_ er =DH; in Drametrum. 


| Conſettr 7. 
"Sit Equatio conſtruenda , CH 


CxiLpx *-5--2-Go——- - | | 
= FDD F KfXh) 2 }- =03 Orieray | 


Liquet ctiam -L b—2L2d= 7.72: thes conreſhs : 
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73=131 
Tranſp. 


133 
2L 


I3=r31 
Tranſp. 


"Iv, 0 OE - 46-8 a HS 4 * 10 ah xa "..- - t-854 - i Eo " $8 _ 
won ® Ls CHnkes 5. j 
n x pi b 17 20g 
2 SW, 8” hs + 
AG” 
P , 
— ——_— dl. 
a 


| 


þ 


x!px**X—r=0. 2 afumed 
x* +-px* *rx(7S) =o. - 


"off +E — 2Lb-+L*=0; its correſpondent - | 
and LÞ+E =2 Lb. ED | 
Eþ © =b=AD, on the Diameter, 2 

It is evident _ Lpb+2 Lod=— r, its correſp. 


g* Lpb—r=2L'd. a 
be ſubſtitured its valor » Viz. 


E+E; then will , 


1. a 
Conſete. Te | 7 os 
Let this Equation be.to be made ; vig. | 
F 
x1Tpx*X\r=0. W; 
=P 3 S X 
xfSPBF rx ES 05 the will * | 
WS Ca | 
CIS=S=DH | | 


Firſt » ſuppoſe , 


It is evident, in as:much as is ſuppoſed q = ©; 


E_ 


Ee 2 Secontly , 
| OI. | 


1 


9 AL a 
Ih 


230 |140 
73=104F: 
134 141 
FED YN 
Tranſp. $143 
: | 
us |, 
143 1144 
244 
2L* 145 
240 [146 
LS 
\ 45 
: 


ps at 
.\ X3 —Ppx MOST - 
x*—px3 a yan =O 


Tofumpiain,” 


7: (per $1324. 133 , 134, ) - 


Item, +Lpb—21/d =—r, ejus correſppne! 
Lpb+ ran of.” 4; ſi _igitur in locum, dy ſub- 
Roar ejus vator , hempe; * 3 
' = 4 *; het , E | F j | 
Pt Epr= 5 OTST Gd =D 
E345 =d=DK; Lad. Diane 
Conſettar.' : 


-:---Fſto ttc ' £qua tio” conftryenda g:1c. , 


& 
ConfeQaria wa & 8, "Claſſem ſextum © Comple- 
Ctuntor. 


Quarto, 


Sie 7. SY | 
PP XIIELGE6)S = 0 fer | 
ego Bis cov 36h t Central. 
'4 6D TID = ae vs 
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145, 
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I45 ER 


(pens — cdl i 
x*|- p x? FIX (TS)= o-, 


It plain (by $ 132, 133, +134, that ) 
= + # =b=AD; on the Diameter. 


Alſo, — Lpb+21/d=-+r, its correſpond. | 
g*, Lpb--r=2L*d; it then, inthe place of þ, be. 
f ubſticuted its valor, viz. 


FR then will 
5+ oa | 
+ Ep <=d=DH; L on the Diameter. 
Conſetar. 8. | 
Let this Equation be to be made, viz. 


x3 tpx*X Ex =. 
Neem ter$F49) )Z=0 th then will. 


=+E =b=AD 


Y - Central. 
+ n+p =4=DH | 


The 7th. and 8th.. Conſcttaries comprehend th 
ſixth Claſs of Equations. , . 
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2 
Tranſp. [150 
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2L | 5 
173=148|152 
Tranſp. [153 
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153 1154 
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74 aſſumpta, "tertinen & _—_—_— terminos & 
& 73 comparart, cum... -: 


Ih# 


he 


by 


"rd," F OE EN 73, invent, 


OIPBKX=0z hey 


TINS > | © ſwpes, 
7px ** (7S)=0 
Finge þ 
TS & aſiopean, b Bl 


x —pxuXX#(75)=0. 


Ex hypotheſi, eſt q = -'0, 


&, Z—2Lb+L =0, £jus correſp. al 
&L*+E =2Lb. 
desque +35 =b=AD3 in Diametrum. | 
Item, ex hypotheſeſt r =o, 1p nn | 
+Lp b—2L*'d=o0, ejus corre] : & 


Ley —=2Ld, & | " ws 
+ Emi DH; Lad Diametrum, 


h | 
Conſettar. 


nar 4 vel). pb =2Ld; in locum b, 
_ ituatur igicur ejus rar; mpE, ag 
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| Foxrthly, In the 74d. Xquation found, and in the 
24th. aſſumed, ſuppoſe the 23d. and 4th. "terms to be 
wanting,and the 73d. to be compared with , 


jp Þ aflumed. 
x* px * * (53S) =0 

Suppoſe, 
{f Two $ olſumed: 
x*+px3 XX (FS) =0 


By ſuppoſition, q = 0; 
go: EF -2Lb+L= =o; iy correſpondent, 


PP. LU +E=2Lb. 
and - =+E- =b= AD; on the, Diameter. 


Alſo, by ſuppoſition is r = o; 
gg —Lpb+ 212d=o, its correſpondent:, and 
(Lpb=2L2d, or) pb=2Ld; in the place of b, 
let be Sfinns its valor , PU 


ZPF=21L4; and 


P +5 =d=DH + ce 
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| Finge hanc Zquationem conftruendam , CY 


| + 
| : ky Central. 
Y IF5 zSe=D H) | | 
- 1 , Mod ultimum Conſeſtarinm quintum Claſſem com- 
plectitur. 


. E quibus omnibus ConſeKtariis generaliter obſervan- 
um eſt : 

Regulz Centralis quantitates &ſ gna fta omnind deter- 
minar1 .aportere,, quemadmodum Ny iis, quz at ipſum 
(ſupra, pag. 8.) annotayimus,| ſunt expoſita, - 
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Suppoſe this Aquation propoſed to be made , viz. - 


þ. #4 


| Cz], p= 0- | 
147 4156 Ix\= pat * *3 (289 $=03 then wall 
151 | bEey=aD) 
_ | | 4 py Ee > Central. 
5 D + ncatortud” 
Which laſt Conſeftary completes the 5th. Claſs. 
| From all which ConſeQtaries, it may be generally ob-|" 
| - FOE: 7 
Obſerv.4} - That the quantities and ſigns of the Central Rule, muſt 


bedltogether ſo determined, as they are expoſed in thoſe 
clogs, which we have noted before, in the 8th. pe. 
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| Some Books Printed for ; and Sold by Ren 
|- Clavel, -at: the Sign of the Peacock in 


Tliaments in Ezglazd, in Folio, Wherein ſeveral 


|known; in particular, ſome of Mr, Reſborth's Mi- 


| Deyorce of the Earl of .Eſſex from his Counteſs , | 
| which had fo great Influence on the enſuing Trou- 
|bles, . Related from- the Original Proceedings in 
char Court., _ | 


iz. The Connivance of ſome Church-mean at the 
| Diſfenters from the Goverament of the Church, as 
Eſtabliſhed by Law, and the Favour found at Court 
| from great Perſons there. | | 


|Gondemore, as is Related by Mr. Ruſbworth. 


| were, in King Fames*s Speech in Parliament , 1620! 


i Þ 


St. Paul's Church-yard. 


HE Annals of King James, and King 

Charles the Firſt, Containing a faithful 
and impartial | Account of the Great| 
* Aﬀairs of State and TranſaQtions of Par-|-. 


material Paſſages Relating to the late Civil Wars 
(not mentioned in . former Hiſtories ) , are. made 


ſtakes and Omifhions. . And. firſt the. Caſe of .the 


% 


2. The True Cauſe of the Troubles in our. Church, 


.3- King James not in ſo. much In fluenced.. by 


4. The Three Eſtates in Parliament, who they 


5. An Authentick and Impartial Account of the 
__— of- the- Troubles in Scotland, and the: 
Wars which enſued. . | h 

6. The True State of our late Civil Wars, their 


—_ Cauſes, who the Aggreſſors, &c. The 


Lan Frence. |. |]... _ 


are too large to take notice here, but may be ſeen 
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| Dr. Willw's Works in Folio, Engliſh. - |. 


{many preceding AQts-to the Grand Eruption , the 
|23d. of Ofober, 1641. and thence purſued to.the! 
| AF of. Settlement, 1662. x} | 


ments. The 4th, Of the Diſpolitioa or Admini- 
[ſtration of inteſtate Goods. | 


| of Pope Paul the HI. againſt King'ZHexry the VIIL | 


:| Vindication of the Loyal Addreſlors. 


phy in Foko, Englgb, Iluftratedſ 


| The Hiſtory: of the Iris Rebellion , traced from 


Trafts Written by John. Selden of the Inner-Tem- 
ple, 'Eſq; and Tranflated'by the Eminent Dr. 4. L. 
The 1ſt. Jani Anglorum fires altera, with . large 
Notes thereupon. 21y, Ezglends Epinomis. 31y, Of 
the Original of Ecclefiaſtical Juriſdi&ions of Teſta- 


- 


Mr. Scriventr's Body of Divinity. 
Dr. Camber on the Liturgy in. Folto, ” 
_ Mr. Sam's Britannia. | Ogleby's Hiſtory of Africa, 
Aſia, and Americe.Þ  * . - - 
Biſhop of St. Davias's Vindication of the Biſhops 
Rights to Vote in Capital Caſes — his ſeaſonable 
Correftive __ Ed] YL 
The Compleat Catalogue to. the end of Exfter 
Term, 1684. ct 621%, CS 
The Biſhop of Lzizxcoln's Obſervations, and Ani- 
madverſions on Pope Pie. the V. his Bull againſt 
Queen Elizabeth : Whereunto is Annexed the Bull 


 * Dr: Camber's Vindication of the Divine Right 


Biſhop of CorF's Perſwaſive to all Proteſtants. 
Religion and Loyalty ſupporting, each other , in 
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vice to' a ſound Proteſtant, and Proſelyte -of Rome 
call'd back. | Lg 
Three Sermons of Dr. Stend:ſhes. "Hol 
Two of Mr. Richard Werge of New-Cafthe.. * 
One Sermon of Dr. orice before the King. 
Two of Dr. Dixons's, Prebend of Rocheſter. 
Dr. Ward's Sermon of Blandford... 
Ogleby's Efop in. Exgliſh , adorn'd with 160 Sculp- 
tures, ©. | * Ee} 
A Diſcourſe of Natural and Moral-Impotency. 
Biſhop of St. David's Anſwer to Melie-Inquires- 
| dum — his Anſwer to the Proteſtant Reconciler.. 
| Brovs's Treatiſeof "in whe Aer Tumours. 
| -Mocker s TraQtatus de politia Eccleſ. Anglicans. 
{ TheReduCtion of Ireland to the Crown of England. 
Smiths Khetorick, the Fifth Edition. 
ongr 4144 Refolution of Conſcience. 
Dr. Byaz*s Eight Sermons, Preached before His 
Majeſty in his-Exile. -:. jo 
Friendly Conference between a Miniſter and a 
Quaker, Two parts. 
| Pr. Duport's Poems. Seneca with Farnaby. Skicard's 
Hebrew Grammar. - | 
Eſop's Fables, Greek and Latin. | 
Compend. Politicum. An Account of the Troubles 
in the Regin of King Hepry the 3d. 7 
Martinasle's Book of Surveying. 
Books of Riddles. | | 
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